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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Acronautics and Spice Adminisira-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971 Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering-A Special Bibliography (NASA SP-7037)
lists 206 reports, journal articles, and other documents originally announced in November
1974 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace
Abstracts(FAA]. ‘

The coverage includes documents on the engineering and theoretical aspeets of design,
construction, evaluation, testing, operation, and performance of aircraft (including aireraft
engines) and associated components, equipment, and systems. [t also includes research
and development in aerodynamics, aeronautics, and ground support equipment for acro-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the cntries is arranged n two major seclions,
IAA Entries and STAR Entries in that order. The citations, and abstracts when available,
are teproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which suves
time and money, accounts for the slight variation in citation appearances.

Three indexcs— subject, personal author, and contract number-—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES {A74-10000 Serias}

All publications abstracted in this Section are available from the Technical Information
Service, American Institute of Aeronautics and Astronautics, Inc.., {AJAA). as follows.
Paper copies are avatlable at $5 00 per document up to a maximum of 20 pages. The
charge far each addtional page is 25 cents. Microfiche !V are avalable at the rate of
$1.50 per microfiche for documents dentified by the # symbol following the accession
number. A number of publications, because of their special characteristics. are avallable
only for reference in the AJAA Technical information Service Library. Minimum anmail
postage 1o foreign countries is $1.00. Please refer to the accession number, eg. A74-11072,
when requesting publications.

STAR ENTRIES (N74-10000 Series)

A source from which a publication ‘abstracted in this Section is available to the public is
ordinanly given on the last link of the citation, e.qg. Avail NTIS. The following are the
most commonly indicated sources (full addresses of these organizations are histed al the
end of this introduction):

Avail: NTI5. Sold by the National Technical Information Service at the price shown in
the citation. ¥ no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced-in Issue 21, 1973, “stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregularly from $3.00 for a 1-to-256
page report to $11.00 for 576 to 600 pages, plus $2.00 for each additional
100-page increment. Demand print reports (those for which a facsimile reproduction
will be mads to fill orders) are priced at $4.00 for the first 20 pages pius 25 cents
for each five pages or portions thereof. These prices are not applied retroactively:
i.e., reports previously announced at a cert=n price continue to be sold at that
price. If “Avail: NTIS" without a price ar 3 tin the citation of a NASA report
{asterisked) it is sold at $3.00 wh- < \ ' copy or facsimile is supplied.
Because of price changes and pr \\Q\\ N . it is recommended that for any
document announced in ST# Q’Q ,‘\Q -0, NTIS be queried as to the price.
Document prices are suk’ c;o \(ﬁ"‘ .iout notice. See “Avail; SOD" below for
documents available © g% Q\b‘b\" ~erintendent of Documents and NTIS.
Microfiche. Microfici s from NTIS at a standard price of $2.25
{regardliess of age) for . documents identified by the # sign following the
accession number (e.g., \/4-10036#) and having an NTIS availability shown in the
citation. Standing orders for microfiche of (1) the full collection of NTIS-available
documents announced in STAR with the § symbol, {2) NASA reports only (ident-
ified by an asterisk (*})), (3} NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche file of aerospace documents by the
“N" accession number). or {4) any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title {eg.
48 cents} over individual requests. Inquiries concerning NTIS Selective Research

{1) A microfiche is a transparent sheet of film. 105 x 148 mm in size, containing as many
as B0 to 98 pages of information reduced to micro imagas {not ta exceed 26: 1 reduction),



Avail;

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:
Avail:

Avail:

Avail:

Other

in Microfiche should be addressed to the Subscription Unit, National Technical
Information Service.

Depasit Accounts and Customers Qutside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so greatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges to the standard or announced prices:
hard [paper) copy, $2.50 each document; microfiche. $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Research in Microfiche program, NTIS will add 15 cents for each title shipped
SOD {or GPO). Sold by the Superintendent of Documents. U.5 Government
Printing Office, in hard copy. The price is given following the availability line.
{An order received by NTIS for one of these documents will be filled at the SOD
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard $2. 25 price. far those documents identified by a # symbol.)

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration, Public

Documents Room {Room 126}, 600 independence Ave., S.W.. Washington. D.C.

20546, or public document rooms located at each of the NASA research centers,

the Mississippi Test Facility. and the NASA Pasadena Office at the Jet Propulsion

Laboratory.

NASA Scientific and Technical Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge n paper copy.

AEC Depository Libraries. Orgamizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually n microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Science Information Available fram the
Atomic Energy Commission {TID-4550), which may te. obtained without charge
from the USAEC Technical information Center.

Univ. Microfilms. Documents so indicated are dissertations selected from
Dissertation Abstracts. and are sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4.00 each. regardless of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO. Publications of Her Majesty's S!auoner\? Office are sold in the U S by

Pendragon House, Inc.. {PHI), Redwood City, California. The U.S. price lincluding a
service charge) is given. or a conversion table may be obtained from PHI.

BLL {formerly NLL): British Library Lending Division, Boston Spa, Wetherby, York-

shire. England. Photocopies available from this organization at the price shown
(If none is given, inquiry should be addressed to BLL).

ZLDI. Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich, Federal Republic of Germany. at the price shown in deutschmarks {(DM).
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
to the availability of these documents should be addressed to the organization
shown in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office. at the
standard price of $.50 each, postage free.

availabilities. if the publication is available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in

combination with the corporate author line.



GENERAL AVAILABILITY

All pubheatiens abstracted in this bibliography are avaitable to the public through the sources
as indicated w the STAR Entres and 144 Entries sections. it is suggested that the bibliog-
raphy user contact his own library or other local libraries prior 1o ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies.
especially NASA. A listing of public collections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technical information Service
{NTIS). The annual subscription rate for the monthly supplements, excluding the annual

cumulative index, is $18.00. All questions relating to subscriptions should be referred to the
NTIS.
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NASA SPONSORED AVAILABLE ON
DOCUMENT —*{ MICROFICHE
ACCESSION NUMBER—= n74.10038*# Linguistic Systems. Inc.. Cambridge. Mass, +——————— CORPORATE
STUDY OF HEAVING MOTION IN AIR CUSHION VEHI- SOURCE
CLES
TITLE ____r, G. VandeSteen Washingtoan NASA Nov _1973 121 p refs
Teansl. into ENGLISH from “Etude du Mouvemant de Pilonnement PUBLICATION
des Vehicules a Coussin dAir"  Brussels, NT 33, 1973 97 p OATE
— (Contract NASw-2482)
AUTHOR {NASA-TT-F-15106) Avail: NTIS “HC $8.26 CSCL 01C "‘V‘“'js‘::'l;"-"g"
The bshavior of three types of ground effect machines E
experiencing oscillations in vertical translation with no pitch, roil,
or yaw was studied. The configurations of the ground effect
g:z‘:‘g machines are described. It is shown that the two impertant u::‘:;‘!
movements in the problem are heaving and pitching, as yaw
has vinually no effect of the performance of the vehicle. Preliminary
REPOAT. tests showed that for all three types of vehicles, the transient
NUMBER state is in general an oscillating one. similar to a damped
$inusoid. Author
NASA SPONSORED AVAILABLE ON
DOCUMENT f MICROFICHE
ACCESSION ~—————-AT4- 10798 * 4 Effect of anisotropic turbulence on asto- -_-— e TITWE
NUMBER dynamic noise. M._Goldstein and B. Ropsenbaum {NASA, Lewis -st—e—
] Research Center, Cleveland, Ohio). Acoustical Society of America,
AUTHORS Journal, vol. 54, Sept. 1973, p. 630-645. 23 rets. e AUTHORS'
A model based on Lighthill’s theory for predicting aerodynamic AFFILIATION
noise from a turbulent shear flow is developed. This model is a
generalization of the one developed by Ribner. It does not require TITLE OF
that the turbuilent corretations factor into space and time-dependent PERIODICAL
parts. It replaces his assumption of isotropic turbulence by the more
realistic one of axisymmetric turbulence. In the course of the PUBLICATION

analysis, a hierarchy of equations is developed wherein each DATE
succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications_of the mode! for jet noise are discussed. 1t is shown that
for the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstream. {Author)

wiii



IAA ENTRIES

A74-41032 F The effect of the Mach number on wave-drag
optimized fuselages and profiles in the case of supersonic flow {Der
Einfluss der Machzahi auf wellenwiderstandsoptimierte Riimpfe und
Profile bei Uberschallanstrémung), J. Wellmann (Deutsche For-
schungs- und Versuchsanstalt fir Luft- und Raumfahrt, Institut fir
Aarodynamik, Braunschwein, West Germany). Zeitschrift fiir ange-
wandte Mathematik und Mechanik, vol, 54, July 1974, p, 389-404.
44 refs. In Germaun.

The contours with minimal wave drag, catculated according to
the theory of slender bodies, show no dependence upon the Mach
number, whereas some non-linear optimizations indicate such an
influence. Asseming a non-contradictory linearisation of the kaws of
preservation, a closed linear theory is given, in which the optimiza-
tion of bodies of revolution is exactly and explicitly possibie. The
contours represented by the stream function contain the previous
solutions as asymptotic exceptions and are alsc valid for higher Mach
numbers. {Author}

A74-41041 # Aerodynamic interference in a system of two
harmomically oscillating airfoils in an incompressible flow. J. Grze-
dzinski {Polska Akademia Nauk, Instytut Podstawowych Problemow
Techniki, Warsaw, Poland). (Symposium on Advanced Problems and
Methods in Fluid Machanics, 11th, Kamienny Potok, Poland, Sept.
1973.) Archiwum Mechaniki Stosowanef, vol. 26, no. 3, 1974, p,
383-389.

Calculation was made of the aerodynamic detivatives due to
interaction of two harmonically oscillating thin airfoils with chords
situated on the straight lines parallel to the direction of undisturbed
flow. It was assurmed that the fluid is inviscid and incompressible.
Under certain simplifying assumptions leading to the linearization of
the problem, a system of two integral equations for the pressure
distribution on the airfoils was arrived at and solved by the method
of feast squares. MNumerical results concerning a biplane are
presented. {Author}

A7A-41044 ¥ The structure and decay of trailing vortices. P,
G. Saffman {California Institute of Technology, Pasadena, Calif.).
(Symposium on Advanced Problers and Methods in Fluid Mechan-
ics, 11th, Kamiebny Potok, Foland, Sept. 1973.} Archiwum Mecha-
niki Stosowanef, vol. 26, no. 3, 1974, p. 423-439, 19 refs, Grant No.
AF-AFOSR-71-2092; Contract No. NO0014-67-A-0467-0027,

The roll up of the trailing vortex sheet behind a high aspect ratio
wing is examined, The results are used to infer the initial structure of
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the traiing vortices. The decay of the trailing vortices is consideted.
The existence of axial velocities toward the wing is explained, The
effect of the internal structure on the growth rates of the mutual
instability of a pair of trailing vortices is calculated, (Authar)

A74-41262 Composite structures, D. M. Purdy (Douglas
Aircraft Ca,, Long Beach, Calif.). In: Structural mechanics computer
programs: Surveys, assessments, and availability; Proceedings of the
Symposium, University of Maryland, College Park, Md., June 12-14,
1974, Charlottesville, University Press of
Virginig, 1974, p. 411-438. 17 refs.

Special-purpose computer programs for use in composiie struc-
ture analysis which ara available for public distribution to qualified
organizations are surveyed and assessed. Programs which are current-
ly in existence fall into four basic categories: strength and stiffness
analysis, stability analysis, laminate optimization, and bonded joint
analysis. It is observed that the status of available programs generally
parallels the state of composite structure usage. That is, most
composite structure activities are R&D. oriented with a few produc-
tion applications starting to appear. Most of the programs were
developed as part of R&D programs and require varying levels of
modifications 1o make them useful on a production basis.  {Author}

AT4-41305 ¥ Application to the Viggen aircraft configura-
tion of the polar coordinate method for unsteady subsonic flow, V.,
J. E. Stark {Saab-Scania AB, Linkoping, Sweden). International
Council of the Aeronautical Sciences, Congress, Sth, Haifa, Israel,
Aug. 25.30, 1974, Paper 74-03. 12 p. 10 refs.

A Fortran program for calculation of aerodynamic forces on
oscillating wing configurations in subsonic flow has been developed
on the basis of the so-called Polar Coordinate Method, In this
method, the normal velocities, that correspond 1o the functions in a
linear approximation of the jump in the advanced velocity potential,
are calculated by using polar coordinates as integration variables and
a tangent function for subtraction of the kernel function singularity.
The program, which is applicable to configurations with cantral-
surfaces, has been applied to the Viggen configurations. Results from
this application are shown together with favorable comparisons with
reliable results of other methods for three simple wings. (Author)

AT4-A1306 7 Two-dimensional wind tunnel tests on a con-
ventional wing section over a wide range of Reynalds numbers and
up to high subsonic free-stream speeds. D. Brown {Natianal Rasearch
Council, Ottawa, Canada). /nternational Cauncif of the Aeronautical
Sciences, Congress, 9th, Haifa, Israel, Aug. 25-30, 1974, Paper 74-04.
22 p. 13 refs.

AT3-41307 .# Effects of Reynolds number on swept-wing-
body configurations with high lift devices at transonic speeds. E.
Atraghji {National{'AeronauticaF Establishment, Ottawa, Canada) and
H. Sorensen {Forsvarsdepartementet, Flygtekniska Forsoksanstalten,
Bromma, Sweden). JInternational Council of the Aeronautical
Sciences, Congress, Sth, Haifa, Israel, Aug. 25-30, 1974, Paper 74-05,
28 p. Brefs.



A74-41309

Reynolds number effects in the Re range fram 1 millian to 5
million and Mach range of 0.6 1w 0.9% were investigated experi-
mentally on swept-wing-body configurations with various degrees of
leading ecdge droop. For the medels with zero droop the effects of
Reynolds number are found to ba quite large at Mach 0.5, especially
an the axial force, the lift dependent drag, and buffet onset. These
effects are progressive in the Reynolds number range investigated and
shaw no asymplotic tendency towards the upper part of the range.
The observed effects decrease with rising Mach number. However, at
supercr.itical Mach numbers, the pitching moment at small angles of
attack shows considerable Reynolds number dependency. Similar
affects are ohserved on the configurations having leading edge droop,
but these effacts are smaller than those for the zerc droop cases.

{Author)

A7441300 /4 The interaction of local and overall buckling
of thin-walled structures. A. van der Neut (Deltt, Technische
Hogeschool, Delft, Netherlands}. International Council of the Aero-
nautical Sciences, Congress, 9th, Maifa, Israel, Aug. 25-30, 1974,
Paper 74-07. 14 p. 12 refs,

The commanly accepted criterien of optimization of thin
structures that local and overall buckling loads should coincide
overlooks the unfavourable effect of coupling between these two
mades. The equilibtium at the local buckling lead is instable under
certain conditions; instable equilibrium yields imperfection sensitivi-
ty. Two imperfections are important: initial waviness of the
comuposing plate strips and initial curvature of the axis of the
structure. Three models have been investigated: (1) the strut
composed of 2 equal load carrying flanges; {2) the plate with
stringers nat affected by local buckling; (3} a simplified representa:

tion of a panel stiffened by top-hat stringers. Models {1) and {2}

represent extreme conditions as to mode interaction. The purpose
with the maodel {3} is ta explore tha significance of mode interaction
for the strength of heavily stiffened wing panels. {Author}

A74.41310 4 Fail-safe characteristics of built-up sheet struc-
tures. H. Vlieger (National Luchtvaartlaboratorium, Amsterdam,
Nethertands). fntemational Councit of the Aeronautical Sciences,
Congress, Oth, Haifa, lsrael Aug. 25-30, 1974, Paper 74-08. 14 p. 9
refs. Research supported by the Netherlands Agency for Aerospace
Programs,

During the operatignal Tfe of an aircraft, structure cracks or
partial failures may occur. When it concerns a fail-safe design, the
airworthiness requirements demand that the structure can still
withstand a prescribed load when a certain amount of damage is
present, |1 is essential then that the darnage can be detected during
regular inspectiors before it has extended to a dangerous size, Thus,
apart from reliable inspection procedures, a thoraugh knowledge ot
crack propagation and residual strength characteristics of fail-safe
structures is required. The present paper presents some results of
residual strength and crack propagation computations for stiffenad
panels, using unstiffened panel data and accounting for the sheet-
stiffener interaction. The computational results are compared with
experimental data, {Author)

AT4-41312 % § Review of NASA supercritical airfoils, R. T.
Whitcemb {NASA, Langley Research Center, Transonic Aero-
dynamics Branch, Hamaton, Va.l. /nternational Council of the
Aeronautical Sciences, Congress, 9th, Haifa, Israel, Aug. 25-30, 1974,
Paper 74-10. 12 p. 21 refs.

NASA supercritical airfoils are characterized by a substantially
reduced curvature of the midcord region of the upper surface
together with increased camber near the trailing edge. The basic
aeradynamic phenomena associated with the airfoils and representa-
tive wind tunnel results are discussed. The results indicate that the
drag rise Mach numbers for NASA supercritical airfoils are 0.1 higher
than for comparable NACA 6series airfoils, A recent analytic
methad far predicting the asrodynamic characteristics of super-
critical airfoils ic deseribed. The flight demonstration programs of
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three apptications of supercritical airfoils utilizing the F-8, T-2C and
F-111 as test beds are summarized. {Author)

A74-41313 / Transonic  Jift augmentation of two-
dimensional superceritical aerofoils by means of aft camber, slot
blowing and jet flaps, in high Reynolds number flow. D. J. Peake, A
J. Bowker, M, Mokry {National Aeronautical Establishment, Ottawa,
Canada), H, Yoshinara, and R. Magnus {General Dynamics Corp,
Convair Aerospace Div., San Diego, Calif.). International Councit of
the Asgronautical Sciences, Congress, Sth, Haifg, Israel, Aug. 2530
1974, Paper 74-11. 75 p. 33 refs, Navy-supported research.

AT441314 # Research on the transonic aerofail sections at
the Nationa! Aerospace Laboratory, Japan. T. Shigemi (National
Aerospace Laboratory, Tokvo, Japan). International Council of the
Aceronautical Sciences, Cangress, 9th, Haifa, Israel, Aug. 25-30, 1874,
Paper 74-12.13 p. 15 refs.

Recent studies on transonic aerofoil sections are briefly re-
viewed, It was found that we can obtain exact solutions for the flow
past varicus aerofoil sections if we anly superpose additional
functions to the well-established hodograph solution for the lifting
circular cylinder. Various sections have been computed until now;
some of them were tested in a 2-m transonic wind tunnel and resutts
shaowed a good agreement with the theary. An additional remark is
given on empirical pracedures developed in parallel with the above
theory, which furnish us with a guick access to the aerofoil design
problem. {Author

ATA-41317 # [nfluence of sloshing in wing tip tanks on the
vibration natural modes of an aircraft, R. Valid and R. Ohayon
(ONERA, Chitillon-sous-Bagneux, Hauts-de-Seine, France). /nterna-
tional Council of the Asranautical Sciences, Cangress, 9th, Haifa,
Israel, Aug, 25-30, 1874, Paper 74-15. 10 p. 20 refs. In French.

The vibration natural modes of an aircraft may be modified by
the movements of liquids contained in wing tip tanks. These
modifications may render critical, as regards flutter, some modes that
would not have been had not these movements been taken into
account. A calculation method is proposed for predicting this
influence in a reasonahbly simple manner. This method is based either
on the fluid finite-element method and the use of a selective criterion
1o introduce the actually perturbating sloshing modes, or on the use
of a step-by-step meathod in which only the perturbation acting on
previously chosen modes is calculated. {Author)

A74-41318 # Theoretical and experimantal research on
vibrations of thin walled stiffened structures. G. Cavallini and A.
Salvetti (Pisa, Universita, Pisa, ltaly). fnternational Council of the
Aergnautical Sciences, Congress, 9th, Haifa, Israel, Aug. 25-30, 1974,
Paper 74-76. 15 p. B refs.

This paper deals with the problem of the natural modes of
vibration in thin-walled stiffened structures. A theoretical method
was carried out which takes inta account rigid displacernants as well
as distortion of the stringer cross section. The results of the
theoretical approach were compared with data obtained from testing
stiffened panels; the tests were performed with arn experimental
apparatus which utilizes pneumatic exciters and noncontacting
displacerment transducers to obtain frequencies and maodes of
vibration. Such a comparison shows a satisfying agreement between
the theoretical and experimental results and emphasizes the
importance of the cross section distertion &s far a5 stress in the
stringer is concerned, {Author)

A74-41321 Viscous effects in transonic flow past airfoifs.
J. J. Kacprzynski (MNationa! Research Council, Dttawa, Canadal.
International Council of the Aeronautical Sciences, Congrass, 9th,
Haifa, lsrael, Aug. 25-30, 1974, Paper 74-719. 21 p. 26 refs.
Conternporary supercritical airfoils are very sensitive to viscous
effects. Even a very high Reynolds number wind tunnel test shows



large -differences compared with inviscid flow. The present work
discusses methods of calculating viscous transonic flow. |t is shown
that the wind tunnel effects are difficult to separate and in order to
have agreement between test and theory, one has to use not the
theoretical results for free flow, but for viscous flow in the tunnet
between porous watls. {Author}

A74-41322 ¥ Analysis of viscous flow over swept wings. E.
Krause [Rheinisch-Westfalische Technische Hochschule, Aachen,
West Germany). International Council of the Aeronautical Sciences,
Congress, 9th, Haifa, Israel, Aug. 25-30, 1974, Paper 74-20. 10 p. 21
refs.

Compressible laminar and incompressible taminar and turbulent
flows are investigated for three swept wings with infinite aspect ravio
at various Reynolds numbers. The predictions obtained fy finite-
difference integration of the boundary-layer equations are compared
with experimental data. Three ciosure assumptions have been tested
in comparison calcutations. Secand- and fourth-order acturate
solutions show that laminar flows can be calculated without
difficulty up to separation. For turbulent flows, the closure
assumptions fail near separation when large cross fiows are present.

{Author}

ATA-41323 ¥ New materials and structures. W. R. Johnston
(USAF, Flight Dynamics Laboratory, Wright-Fatterson AFEB, Ohic}.
International Council of the Aeronautical Sciences, Cangress, 9th,
Haifa, Israel, Aug. 25-30, 1974, Paper 74-21. 11 p.

The history of aircraft structural failures, particularly those
resulting from fatigue, have prompted researchers to develop both
new materials and styuctural forms to reduce the effects of fatigue,
The developiment and refinement of fracture mechanics and crack
propagation thecry have enabled a fairly rigorous definition of the
problem. The results are metals having slower crack growth rates,
new design concepts for metals such that the historical problems are
circumvented, and new advanced composite materials exhibiting
different properties and damage characteristics. The application of
these new materials, particularly the composited, will result in new
design technigues; the compoesiles require that the designer add a
new dimension to his design, that of designing the material. [Author)

ATA-41324 # Advanced material appiications to subsonic
transport aviation. D. G. Smillie and D. M. Purdy {Douglas Aircraft
Co., Long Beach, Calit,). lnternational Council of the Aeronautical
Sciences, Congress, 9th, Haifs, Israel. Aug. 25-30, 1974, Paper 74-22.
19 p. 11 refs,

The application of advanced materials to subsonic transport
airframes is idertified as the technological area offering great
potentiat for aircraft system improvements. The role of new
emerging materials for subsonic transport aircraft siructures is
defined and evaluated. The effects of the application of these
materials to commercial and mifitary aircraft systems in terms of
system ecooomics and vehicle performance are quantitatively exam-
ined, including the impact on contributing engineering and other
technicat disiciplines. The benefits 1o be replized through the
integration of the materials into a vehicle system are assessed in
terms of system sensitivity to discrete selective usage. A plan for
incorporation of advanced materials in subsonic transpart systems s
discussed. A sertes of R&D programs designed to develop the
technology and demonstrate the inservice life characteristics is
outlined. (Authar]

A74-41328 # Recent contributions to the solution of non-
linear aserodynamic interference problems, D. Hummel (Braun-
schweig, Technische WUniversitat, Braunschweig, West Germany),
International Councit of the Aeronautical Sciences, Congress, Jth,
Haifa, israel, Aug. 25-30, 1974, Paper 74-26. 18 p, 27 refs.

The causes of the nenlinser agrodynamic behaviar of a
high-aspect-ratic wing near the ground are analyzed. The factors
producing the nonlinearity are found to be the inclined position of
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the wing with respect to the ground plana and the effects of velocity
perturbations caused by the wing image in the wirg-ground inter-
space. V.2

A24-41329 § On the calcuiation of non-linear aerodynamic
tharacteristics and the near vortex wake. J. Rom, C. Zorea, and R.
Gordon {Technion - isragl Institute of Technoloay, Haifa, tsrael].
International Councit of the Aeronautical Sciences, Congress, Sth,
Haifa, israel, Aug. 25-30, 19724, Paper 74-27. 15 p. 38 refs. Grant No.
AF-AFQSR-71-2145.

Methods for the calculation of the distribution of vortices on
the wing planform and on the traifing vortex wake by iterative
procedures based on the application of the vortex lattice method
concepts are described, It the case when the trailing vortices are
taken to leave the wing at the trailing edge only, the calculation
results in determining the linear aerodynamic characteristics and the
shape of a rolled up wake, The present investigation considers the
cases when the vortices fram each cell are allowed to leave the wing
ptanform at a fixed angle, and the case when the vortex shedding can
be limited to the planform sdges only. {Authar}

AT74-41330 # Numerical computations of wake vortices
behind iifting surfaces. A. Mattei and E. Santaro (Aeritatia S.p.A.,
Naples, itaty}. frternational Councit of the Aeronautical Sciences,
Congress, Oth, Haifa, Israel, Aug. 25.30, 1974, Paper 74-28. 23 p. 22
rafs.

A numerical method is developed for the calcuiation of the
wake vortices behind fifting wings. According to modern three-
dimensional methods, discrete vortices are distributed on the camber
surface of the wing and upon the wake. The rolled-up vortex sheet is
obrained by a convergent iterative procedure. Different numerical
schiemes investigated are compared for obtaining smooth solutions
and minimizing computar time. {Authar)

A74-41333 # Problems of flight in turbulence {Problémes du
val en twrbutence). G. Coupry {ONERA, Chatilion-sous-Bagneux,
Hauis-de-Seine, France). Inwrnational Council of the Aercnautical
Sciences, Congress, Bth, Haifa, Israei, Aug. 25-30, 1974, Paper 74-32.
15 p. 27 refs. in French,

The paper deals with various problems raised by flight in
turbulence. The first part is devoted to the description of mathe-
Congress, 9th, Haifa, Jsrael Aug. 25-30, 1974, Paper 74-28. 23 p. 22
refs. :
A numerical method is developed for the calculation of the
wake vortices behind lifting wings. According to modern three-
dimensional methods, discrete vortices are distributad on the camber
surface of the wing and upen the waka. The rollsd-up vortex sheet is
abtained by a convergent iterative procedure. Different numerical
schermes investigated are compared for obtaining smooth sofutions
and minimizilig camputer time, (Author)

A74-81334 The deformation of a vortex sheet behind a
swept back wing - Comparison of measurernents and calculations. T,
E. Labrujere and 0. de Vries |Nations! Luchtvaartlaboratorivm,
Amsterdam, Netherlands). International Council of the Asronautical
Sciences, Congress, 9th, Haifa, fsrael, Aug. 25-30, 1974, Paper 74-33.
12p. 11 refs.

The deformation of a vortex sheet behind a 30-deg sweptback
wing, has been measured in g low-speed wind tunnel. The measure.
ments included a total-head survey behind the wing, stijewash
measutements across to wake, and measurements of trailing vorticity
by a vortex indicator. 1t has been found that BQ percent of the
trailing varticity is concentrated in the tip vortex leaving the wing tip
upper surface. Procceding downstream, the remaining vorticity due
to the wing ditfuses into the surrounding air without ralling-up into
the 1ip vortex, The deformation of the vortex sheet behind the wing
has been calculated by a method, which may te considered as an
extension af the NLR panet method for the determination of the
pressure distribution of lifting wing-body combinations in uniform
flaw. {Author}



A74-41335

matical models liable to provide the aircraft designer with a practical
representation of the environment encountered by the aircraft.
Classical models are briefly recalled, and new approaches are
presanted. The second section deals with the calculation of the
response of a flexibie alreraft to such an environment and shows
that, as a rule, the turbulence field should be considered as isotropic
in this case. In the last part it is shown how active control systems
will open the way to a new generatiaon of aircrati that will be less
sensitive to gusts, and systems presently under test are described.
{Authar]

A74.41336 ¥ Aircraft trailing vortex instabifities. W. P.
Jones and H. L. Ghevalier {Texas A & M University, College Station,
Tex.). International Council of the Aeronautical Sciences, Congress,
th, Haifa, Israel, Aug. 25-30 1974, Paper 74-34. 11 p. 15 refs.
Grant No, DAHCO04-69-C-0015,

A brief summary is given of the results of Hight test studies of
traiting vortices, The instability of a pair of traiting vortices due to
mutual interaction is fully discussed, and theoretical predictions of
the wavelength of the vortex oscillations that develop in tha far wake
of an airplane are compared with values determined from photo-
graphic records of the wake behavior of a DeHavilland Beaver DHC-2
aircraft. The different types of instability that can develop with
single vortices are also considered, including the vortex bursting
phenomenon that occurs with vortices that separate from the teading
edges of highly swept wings at incidence. A techaique for inducing
eariier breakdown and dissipation of the vortices than would occur
normally is deseribed, {Author}

A74-41336 4 Experimental investigation of wing-tip vortex
abatement. 5. W. Yuan and A. M. Bloom (George Washington
University, Washington, D.C.). Intemational Council of the Aero-
nautical Sciences, Congress, th, Haifa, israel. Aug. 2530, 1974,
Paper 74-35. 1{} p. 8 refs. Contract No. F33615.73-C-3097.

Detailed measuremants of aerodynamic forces and downstream
velocity distributions of a model airplane with and without vortex
abaternent device have beon made. Time-mean-average velocity
companents were measured, using a triple-sensor hot film probe, at
1/2-chord and B-chord distances behind the trailing edge of the wing.
The resuits of these tests clearly indicate that not anly does the
vortex abatement device reduce greatly the size of the Wing-tip
vortex but also the strength of the vortex core. The effect of the
vartex abatement device also resuits in a considerable increase in lift
and decrease in drag. {Author}

A74-41337 # Matched propulsion for advanced vehicles. G.
Rosen {United Aircraft Corp,, Hamilton Standard Div., Windsor
Locks, Conn.). international Council of the Aeronsutcsl Sciences,
Congress, 9th, Haifa, lsrael, Aug. 25-30, 1974, Paper 74-36. 7 p. 10
refs.

Increasing demands for improved transportation in the face of
today's fuet and environmental consiraints calls for advanced vehicles
with better matching of propulsion to their specialized needs. The
very high-bypass variable-piteh fan is described as a new and effective
means to this end. It offers qood (ow-speed performance, low fuel
consumption, and low noise level in a compact, tightweight propul-
sfon package. Representative advanced commercial and military
aircraft are examined to show the patential benefitz from the
marriage of optimurn higher-bypass fans with existing core engines.

(Author)

A74-41338 # Theoretical and experimental studies of a high
pressure ratio centrifugal compressor at reduced rowting speed
(Etudes théorique et expérimentale d'un compresseur cantrifuge a
taux de compression élevé, en régime partiel). Y. Ribaud and P
Avrarm (ONERA, Chétillon-soux-Bagneux, Hauts-de-Seine, France).
international Council of the Aeronautical Sciences, Congress, 9th,
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Haifa, Israel, Aug, 26-30, 1974, Paper 74-37. 10 r. 9 refs. in Frengh.

A centritugal compressor is described which is designed so that
there is no pressure gradient normal to the rotor meridian line. The
ratar is built in three sections: (1) the inducer, inctuding eight
blades, for flow coilecting, (2) a helicoidal section, with 32 blades,
where most of the tangentiai deflection is obtained, and (3} a purely
radial part, with 64 blades, This rotor configuration was chosen in
order to provide an almost hamagenaous flow, both tangentially ang
axiaily. By using a variable-stagger, two-dimensionai diffuser, it hag
been possible 1o assess the quality of this rotor, which was tested in
freon 114 in order to minimize mechanical problems, Resuits
obtained at reduced rotating speed are promising: a camgression rate
of 5.95 with 81.5 per cent maximum efficiency. Furthermore, tests
of the diffuser at Mach 1.25, corresponding in air 1o high pressure
ratios of 8 to 10, showed that, even though 2 localized flow
separation at the throat occurs, the static pressure recovery ratio of
0.65 is already quite satisfactory. {Author)

ATA-41341 # Turbulent trailing vortex with central jet o¢
wake. J. A. H. Graham, B. G, Newman, and W, R. Phitlips {McGill
University, Montreal, Canada). /nternational Council of the Aerg-
nautical Sciences, Congress, 9th, Maifa, Israel, Aug. 25-30, 1974,
Paper 74-40, 16 p. 30 refs.

The concentrated trailing vartices from the wings of heavy
aircraft contain significant rotational velacities which may pecsist for
a long as ten minutes, To reduce this time, the turbulence level in
the core of the vortex may be increased by superimposing a
longitudinal jet or wake. A series of experiments have been made in a
cirgular wind tunnel with a traiting vortex along i1s center line. Jets
or wakes of varying momentum were added to the center of the
vortex. The mean velocity and the complete Reynalds stress tensor
were measured at various azimuthat positions. An approximate
theary has been developed for the decay of the vortex in the
presence of a small-increment jet or wake by assuming that the jet
dominates the flow and provides a scalar eddy viscosity which may
be used to predict the growth of the vartex. {Author)

A74-41342 # The determination of ice deposition on siender
wings - An experimental technique and simplified theory. J. W,
Flower {Bristol, University, Bristol, England). /nwmational Council
of the Aeronautical Sciences, Congress, 9th, Haifa, Jsrael, Aug
2530, 1974, Paper 74-41. 13 p. 7 refs.

A slender wing at incidence generates strong vortices above the
upper surface that can entrain water droplets and create ice deposits
an that upper, ot lesward, surface. Such deposits cannot be as
accurately reproduced in icing tunnels as the more usual deposits on
the forward facing surfsces. A novel technigue has been evolved that
uses a watar tunne! with small glass beads representing the
suparcooled water droplets. This technique can be shown ta simulate
full scaie trajectories more accurately than those in conventichal
icing tuntnels, and deposition tates have been deduced from study of
bead impingement. {Author)

AT4-41343 Determination of ice shapes and their effect
on the aerodynamic characteristics for the unprotected il of the A
300, B, Laschka and R. E, .Jesse {Messerschmitt-Bilkow-Blohm
GmbH, Munich, West Germany). fnternational Council of the
Apronautical Sciences, Congress, 9th, Haifa, Israel, Aug. 25-30, 1974,
Paper 74-42. 11 p, 10 refs,

The tail surfaces of the European Airbus A 300 are not
squipped with a de-icing or anti-icing system, it could be shown by
analysis and tests that, under maximum icing conditions defined in
FAR 25, the aircraft remains completely safe, stable and contrallable
within its flight enveippe. This paper outtines the procedure appiied
to determine the ice accretion on the unprotected surfaces and its
influgnce on the aerodynamic characteristice of the airplane. This
comprises investigation of the most severe icing conditions within the
flight regime, theoretical calculation and analysis of ice shapes based



on impingement apalysis, icing wind tunnel fests, and establishing
aerodynamic data with ice accretion. Author)

AT74-41346 F Experimental study of viscous flow on mul-
tiple element airfoils. B. L. G. Ljungstrom {Forsvarsdepartementet,
Flyaiekniska Forsoksanstalten, Bromma, Sweden). International
Council of the Aeronautical Sciences, Congress, 8th, Haifa, Israel,
Aug. 25-30, 1974, Paper 74-46. 13 p. 13 refs.

Boundary-layer measurements have been carried out on a
two-dimensional high-lift wing with a leading edge slat and a single
slotted trailing edge flap in order to study the interaction between
the different viscous layers involved, Suction is used as a way to vary
the conditions for the viscous flow. The effects of viscous interaction
on the development of displacement thickness and shape factor are
evaluated. 1t is found that the best high-lift performance is obtained
when there is only marginal interaction betwegn all the viscous
layers. Some boundary layer surveys over double and triple slotted
flaps are shown which verify previous assumptions about optimum
interaction. The experiments have been compared to calculations
with a viscous mu'tiple method developed by Stevens and Goradia.

(Author}

AT74-41348 # Status and future of determination of aero-
dynamle derivatives from Rlight data. V. Klein {Cranfield Institute of
Technology, Cranfield, England). /{nternational Council of the
Aeronautical Sciences, Congress, 9th, Haifa, Israel, Aug. 25.30. 1974,
Paper 74-48. 13 p. 14 refs. Research supparted by the Department of
Defence [Procurement Executive).

The evaluation of aerodynamic derivatives from flight data
based on system identification is considered. The estimation pro-
cedure includes the equation error method, the output error methed
and the generalized maximum likelihood method. The problems
concerning accuracy, sensitivity and identifiability ave also discussed.
The general computing algarithm for the first two methads and the
future development in the area of aircraft parameter estimation are
briefly mentioned. The maximum likelihood gstimation technique is
demonstrated in two examples. The first example includes the
fongitudinal short period motion of a slender delta-wing research
aireraft; the second one, the lateral motian of a fighter aircraft.

(Author}

A74-41349 ¥ Estimates of the stakility derivatives of a
helicopter from flight measurements. D. G. Gould and W. §, Hindson
{National Aeronautical Establishment, Ottawa, Canadal. interna-
tional Council of the Aeronautical Sciences, Congress, 9th, Haifa,
Israel, Aug. 25-30, 1974, Paper 74-49, 8 p. G refs,

A least-squares quasi-linearization procedure has been used to
obtain estimates of the dominant tateral-directional and longitudinal
stability derivatives from in-flight response tests af a single-rator,
medium sized helicopter. The particular adaptation of the classical
feast-squares method had two features, believed to be unigue, 10
reduce the influence on the resulting derivative estimates of
pecufiarities of the mradel and of the particular circumstances of the
tests. {Author)

A74.41360 # A study of the Concorde air intake in yaw. J.
Leynaert (ONERA, Chatitlen-sous-Bagneux, Hauts-de-Seine, France)
and T, W. Brown (Briush Aircraft Carp., Ltd., Bristol, Engtand}, and
D. Collard {Société Nationale Industrielle Aérospatiale, Paris,
France). /nternational Council of the Aeronautical Sciences, Con-
gress, 9th, Haifa, lsrael, Aug. 25-30, 1974, Paper 74-50. 13 p.

The Concorde air intakes are swo-dimensional but the splitter
which separates the twin intakes introduces a nonsymmetrical
sensitivity to yaw. The yaw effects are studied on models, and the
offectiveness of various geometrical modifications and other aero-
dyramic adjustmenis are presented. These studies are completed by
engine intake compatibility tests in the wind tunnel and by flight
test. {Author)
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A74-41353 # Computation of aerodynamic loads on heli-
copter rotorblades in forward flight, using the method of the
acceleration potential. T. van Holten (Delft, Technische Haogeschool,
Delft, MNetherlands). [nlernational Council of the Aeronautical
Sciences, Congress, Sth, Haifa, Isragl, Aug. 25-30. 1974, Paper 74-54.
13 p.

AT74-41384 # Static aeroelastic effects on the aeradynamics
of the Saab 37 Viggen aircraft, a comparison between calfculations,
wind tunnel tests and flight tests. J Kloos and S. G. L. Elmeland
{Saab-Scania AB, Linkoping, Sweden). /nternational Council of the
Aeronautical Sciences, Congress, 9th, Haifa, Israel, Aug. 25-30, 1974,
Paper 74-55. 9 p.

AT4-41357 MNoise shielding aircraft configurations - A
comparison between predicted and experimental results. G. Heii-
strom (Saab-Scania AB, Linkoping, Sweden]. International Council
of the Aeronautical Sciences, Congress, 9th, Haifa, Israel, Aug.
25.30, 1974, Paper 74-58. 11 p. 7 refs.

By a suitable engine position above a wing oy tailplane, shielding
af forward and rear arc noise by these surfaces might be obtained
below the flight path during fiyover. Ground tests have been
performed ta evaluate these shielding effeets. A small full scale
turbofan engine was mounted well above the ground and the
influence of shields of various geometry and positions on the noise
radiation was measured. Shielding of intake and exhaust noise
sources were investigated separately. The purpose of the tests has
been to verify an existing pradiction method, mainly applicable to
internal noise sources characteristic of high bypass fan engines.
Significant noise attenuation due to shielding has been measured, and
the results show good agreement with prediction. {Author)

A74-41358 # Recent developments at the ultimate noise
batrier. J, S. Gibson (Lockheed-Georgia Co., Marietta, Ga.l. fnter-
national Council of the Aeronautical Sciences, Congress, Sth, Haifa,
Israel, Aug. 26-30. 1974, Paper 74-59. 12 p. 46 refs.

Review of developments in the aircraft nanengine aerodynamic
noise field as it refates to community noise. Noise of this type is
taused by air flow over the aircraft surfaces and around landing gear,
unsteady aeradynamic forees on the wings, and trailing wakes and
vartices. As this kind of noise represents the minimum noise that can
be made by an aireraft in flight, it has been called the ultimate noise
barrier. The background of this noise phenomenon and the develop-
ment of analytical and experimenta! techniques are discussed. Recent
aeradynamic noise measurements of very large transport aircraft have
confirmed predictions based an small aircraft technology. Unsteady
aerodynamics of the wing and landing gear/wheel well turbulence are
shown 1o be the two most significant noise sources. {Author}

A74-41397 Small gas turbines for helicopters /Halford
Memorial Lecture/. R. M. Lucas (Rolls-Royce /1871/, Lid., Small
Engine Div., Leavesden, Herts,, England). Aeronautical Journal, vol.
78, July 1974, p. 305-314,

The thermodynamic cycle on which the performance of a gas
turbine engine basically depends is not directly affected by engine
size. For a given pressure ratio and maximum cycle temperature, the
overall power and efficiency are unaffected by size except for
secondary effects as a change in the efficiencies of compression and
expansion. Within the engine energy is added to, and extracted from,
the working fluid in the processes of compression and expansion by
the generation of kinetic energy and its subsequent conversion to
pressure or potential energy. Thus pgas velocity (expressed non-
dimensionally as Mach number} emarges as the all-important parame-
ter, and this velocity is independent of engine size. As an engine gets
smaller the level of required gas velocity remains the same and this
calls for a retention of blade velocity and axial through-flow velocity.
It follows that as the engine gets smaller cross sectional flow areas
diminish and rotational speeds rise. F.R.L.



A74-41398

A74-41398 A device for generating an artificial boundary
layer in a short axial distance in a supersonic flow. P. Philpot
(Mational Gas Turbine Establishment, Farnborough, Hants.,
England). Aeronautical Jourral, vol. 78, July 1974, p. 320-324,

This note describes the first tests of a device, developed at the
Mational Gas Turbine Establishment (NGTE), which at supersonic
speeds generates in a short axial distance a layer of law energy air
with a pressure distribution approximation to that of a ‘natural’
turbulent layer. The device, referred to as a Boundary Layer
Generatgr [BLG) was developed on a small-scale model and was then
applied full scale to two diffarent powerplants in Cell 4 of the Engine
Test Facility at NGTE. it is noted that, while the BLG may simulate
the boundary layer on the adjacent surface, it does not, of course
simulate the genera! flow field due to those parts of the aircraft
forward of the intake. F.R.L

A7d-41411 * Unified approach to aerodynamic sound gen-
eration in the presence of solid boundaries. M. Goldstein (NASA,
Lewis Research Center, Cleveland, Chiol. Acoustical Secciety of
America, Journal, vol. 56, Aug. 1974, p. 497-509. 20 refs.

A general equation governing aerodynamic sound generation in
the presence of solid boundaries is derived. It is shown that all the
theories in the literature appesr as special cases of this general
equation. Derived special equations for propeller and fan noise are
likewise shown to be more general than the conventional equations
in that they make ailowance for variation in retarded time over the
blade surfaces. M.V.E.

AT4-41444 Investigations concerning the interference
between annular wing and hub body in the case of annular wing/hub
body configurations (Untersuchungen zur Interferenz zwischen
Ringfligel und  Nabenkérper bei  Ringfligel-Nabenkdrper-
Konfigurationen). 5. Schultz (Dornier GmbH, Friedrichshafen, West
Germany). Zejtschrift fir Fhugwissenschaften, vol, 22, Aug, 1974, p.
266-271. G refs. In German.

For annutar wing/hub body configurations, for which experi-
mentally determined drag coefficients of the two single components
of annufar wing and hub tip are available, and for reiated
configurations with medified hub bodies the pressure distributions
are thearetically determined according to an available method. The
resulting drag coefficients are compared between each other and with
experimental data. The discussion of the results clearly shows the
great influence of a hub thickening behind the annular wing, which
covers up the influgnce of the hub tip position. An estimation
method is presented for the length of the distance of the hub
thickening where an interference effect adulterating the measure-
ment is no langer to be expected from the annular wing. {Author]

AT4-41651 ¢ ¥F-17 design concepts. J. Patierno {Northrop
Corp., Hawtharne, Calif.). American Institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and QOperations Meeting,
6th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74.536. 10 p.

The USAF Lightweight Fighter phitosophy of high performance
at low cost has been implemented in selecting the design concepts for
the YF-17 aircraft. Unique aerodynami¢, propulsion and structural
design features have been developed for protetype demaonstration.
For example, incorporated in the YF-17 are a hybrid wing planform,
automati¢ variable wing camber, differential area ruling, forebody
strakes, a horizantal tail sized for SUPersonic maneuvering, an
underwing inlet location, wing root slots for fuselage boundary layer
diversion, a unique advanced turbaojet engine, and extensive graphite
composite structure. The concepts and the benefits derived are
described ta illustrate the rationale for selection. (Author}

A74-41652 # Development and flight test progress of the
YF-17. ). B. Jordan (Northrop Corp., Hawthorne, Calif.). American
institute of Aeronautics and Astronautics, Aircraft Design, Flight
Test and Operations Meeting, 6th, Los Angeles, Calif., Aug. 12-14,
1974, Paper 74-941. 5 p.
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Wind tunnel results on the YF-17 were augmented by 'pilot-in-
the-loop” testing on a moving base simulator. The Large Ampiitude
Simulator/Wide Angle Visual System (LAS/WAVS) was a very
tmportant tool in supporting development prior to and during flight
tests. The LAS/WAVS Simulator cansists of a cockpit inside a
hemisphere which is gimbal-mounted on a 30-foot beam. with
earth/sky and target image presented on the hemisphere. Motion
with five degreas of freedom is provided for the full aperationat
envelope of the YF-17, since it is that of a typical target aircraft. As
indicated in the results of the first flight test series of the YF.17,
flight test data continue to be used as a check on the simulation, just
as simufator results are being used to predict and refine scale airplane
characteristics. {Author)

A74-31654 * 4 Airframe noise - The next aircraft nojse
harrier. H. G. Morgan and 1. C. Hardin (NASA, Langley Research
Center, Hampion, Va.). American institute of Aeronautics and
Astronautics, Aircraft Design, Flight Test and Operations Meeting,
6th, Los Angeles, Calif., Aug, 12-14, 1974, Paper 74-949. 8 p. 8 rets,

Progress in quieting the commercial aviation fleet has been
achieved by recucing the noise generated by jet engines. Recent tests
have indicated that noise produced by airflow over aircraft surfaces
{lifting surfaces, landing gear, flaps, and cavities!) is only 8 to 10
EPNAB below certification requirements for current aircraft and will
likely be a design consideration for aircraft aof the future as engines
become still quieter. This paper reviews the state of the art for
understanding, predicting, and control of airframe noise. Levels and
spectral content of the noise, correlation with important variables,
and noise generation mechansims are discussed. The noise floots for
future aircraft, the direction of research projects, and likely impact
of this new technolegy on aircraft design are indicated. {Authar}

A74-41655 * # Aerodynamic and acoustic performance of
sjactors for engine-under-the-wing concepts. U. von Glahn, J,
Goodykecontz, and D. Groesbeck (NMASA, Lewis Research Center,
V/STOL and Noise Div., Cleveland, QOhig). American Institute of
Aeronautics and Astronautics, Aircraft Design, Flight Test and
Operations Meeting, 6th, Los Angeles, Calif., Aug. 12214, 1974,
Paper 74-950, 4B . 15 refs.

Subsonic thrust augmentation, exhaust plume velocity contours
and acoustic characteristics of a small-scale, B-tube mixer nozzie with
ejector were obtained with and without a wing, Thrust augmentation
up to 30 percent was achieved. Aerodynamic results showed that at &
given location, greater downstream velocitias are ghbtained with an
ejector than with the baseling nozzle. Ejectors reduce high frequency
naise; however, low-frequency noise amplification also occurs.
Acoustic refiections off the wing increase the noise luvel to a ground
observer. With an ejector, the acoustic benefits of Torward velocity
may be significantly reduced compared with the baseline nozzie.

{Authar)

A74-41656 A head-up display for all-weather apptoach
and landing of tiltwing V/STOL aircraft, T, Gold {Sperry Rand
Corp., Great Neck, N.Y.) and R. M. Walchli {L1.S. Navy, Naval Air
Test Center, Patuxent River, Md.). American Institute of Aeronautics
and  Astronautics, Aircraft Design, Flight Test and Operations
Meeting, 6th, Los Angeles, Calif., Aug. 12-14, 1974, Paper 74952,
14 p.

A head-up display (HUD) was developed for the CL-B4 to
provide guidance, control, and manitoring information to the pilot
during approach znd transition te hover in a format compatible with
visual flight {1:1). Approaches under the hood were conducted at
various descent angles, using the SPN-42 radar for guidance, Visual
approaches were aiso performed. Digital data from sensor, display,
contrel, and guidance sysiems were recorded for performance
evaluation. Results indicate that the HUD is a useful, flexibie device
to assist the V/STOL pilot in landing in instrument or mixed
weather, with smooth transition between instrument and visual
flight. {Author)



A74-41658 ¥ YC-15 powerplant system design and develop-
ment. J. D. Thompson (Douglas Aircraft Co., Long Beach, Calif.).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 6th, Los Angeles, Calif., Aug.
12-14, 1974, Paper 74-973. 9 p.

The development of the YC-15 engine installation was based
upon the existing low-cost, reliable JT8D-17 engine and makes
maximum  use of off-theshelf systems and components. New
problems were pased resulting from the exhaust jet being reacted
against aircraft structure to achieve prooulsive augmented lift. Design
of the nacelle, pylon, engine inlet, exhaust nozzle, and thrust reverser
were all influenced by requirements unique to the externally blown
flap STOL concept. Engine ground tests with flight-nacetle hardware
have demonstrated operational functions, structural integrity, and
fulfillment of performance goals. {Author)

AT4-A1662 * ¢ Evaluation of a new jet flap propulsive-lift
system for turbofan-powered STOL transports. Y. T. Chin (Lock-
heed-Georgia Co.,, Marietta, Ga.), T. M. Aiken (NASA, Ames
Research Center, Moffett Field, Calif.), and G. 5. Qates, Jr. [USAF,
Flight Dynamics bLaboratory, Wright-Pattersan AFB, Ohio).
American Institute of Aeronautics and Astronautics, Aircraft Design,
Flight Test and Operations Meeting, 6th, Los Angeles, Calif., Aug.
12.14, 1974, Paper 74-993. 12 p. B refs.

A largescale STOL transport model with a new jet flap
propulsive-lift system was subject ta wind-tunnel testing. Aerody-
namically, this IBF system combines the benefits of the jet flap and
the mechanical flap with boundary layer control. Structurally, it
creates its own spanwise air duct with the deflection of the
mechanical flap. An additional short-chord control flap, located at
the jet-flap exit, provides a powerful means for flight path and lateral
controls. The results show that the overall effectiveness of this flap
system compares well with other jet flap propulsive-lift systems, A
preliminary study bhased on the wind-tunnel data was made on a
medium-size IBF STOL jet transport configuration for a typical-
military mission. This study showed that the IBF results in a
configuration with a relatively low T/W ratio, making the system an
attractive candidate for future designs. {Author)

A74.41663 # V/STOL demonstrator vehicle for ejector
thrust augmentation technology. J. M. Bymes, R. D. Murphy, R. F.
Ball, K. 5. Magarajs, D. L. Hammond, E. A. Langieben, and R. B.
English {USAF, Flight Dynamics Laboratory, Wright Patterson AFB,
Ohio). American Institute of Aeronautics and Astronautics, Aircraft
Dasign, Flight Test and Operations Mesting, &th, Los Angeles, Calif.,
Aug, 12-14, 1974, Paper 74-995. 14 p. 14 refs.

The objective of this effort was 1o design a vehicle for the
inflight demonstration of an ejector thrust augmentation concept.
The approach was & design arrangement and parametric study based
on an off-the-shelf engine. The result is a smail, remotely piloted
vehicle (RPV) specifically designed as a V/STOL ejector concept.
The size, or injection area ratio of the ejectors is an optimum 13.5,
which produces a thrust augmentation ratio of 1.66, or a VTOL
weight of 898 pounds. The ejector installation is fully vectorable
from hover to a maximum speed of 227 knots, but its real payload
potential is reflected by a 80 per cent overioad capability with a
1000 foot STOL ground rall. At the VTOL weight, a 30+ gallon fuel
payload gives a 100 minute endurance at sea level. (Authar)

A74-41770 Stability of the tail surfaces (Ob ustoichivosti
opereniia). V. A. Pavlov. Aviatsionnaia Tekhnika, vol. 17, no. 2,
1974, p. 62-66. In Russian. ’

By analyzing the strain state produced in multipiy hinged tail
surfaces by a deflection of the rudder, it is shown that due to
rotation about hinge axes bent by external forces, the rudder
experiences an additional load in its own plane. This ‘leads to a
flexure of the rudder in its plane of maximum rigidity. With
increasing stabilizer curvature, the forces increase in proportion with
the deflection of the rudder. At a stabilizer curvature that is critical
for a given angle of deflection of the rudder, the rudder/stahilizer
system becomes unstable in the sense that the rudder deflection

453

A74-41809

angles assume opposite signs. Using Timoshenko's theory of beam
stability in plane bending, it is shown that for certain ratios of rudder
to stabilizer rigidity, external loads may lead to this type of
instability even in modern aircraft if the rudder deflection angle
exceeds a certain critical value, VP

A74-41796 / A simple, near-optimal takeoff contral policy
for a heavily loaded helicopter operating from a restricted area. F. H.
Schmitz and C. R. Vause (U.S. Army, Air Mobitity Research and
Development Laboratory, Moffett Field, Calif.}. American Institute
of Aeronautics and Astronautics, Mechanics and Controf of Flight
Conference, Anakeim, Calif., Aug. 5-9, 1974, Paper 74-812. 9p. 5
refs. Members, $1.50; hanmembers, $2.00.

QOptimal contrel theory has been applied 1o an experimentally
verifiad mathematical model of a heavily loaded helicopter operating
in ground effect in order to develop a simple, near-optimal takeoff
controd policy. Primary emphasis is placed on understanding the
physical tradeoffs and implications involved in a STQL-type takeoff.
The significant results presented include: the development of a
two-segment, near-optimal control technique for heavily loaded
helicopters, exiting from a confined area; and a means af estimating,
from hover performance, the distance required to clear an ohstacle in
the departure path. {Author)

A74-41797 # A display of energy-maneuverability per-
formance information for fighter aircraft. J. M. Loh (USAF,
Aeronautical Systems Div,, Wright-Patterson AFB, Ohia) and A. H,
Lusty, Jr. {General Dynamics Corp., Fort Worth, Tex.). American
Institute of Aeronautics and Astronauties, Mechanics and Controf of
Flight Conference, Anaheim, Calif., Aug. 5-9, 1874, Paper 74-814.
10 p. § refs. Members, $1.50; nonmembers, $2.00. ’

The need for a computer-generated head-up display af energy-
maneuverability performance information is established for the new
generation of high-performance fighter aircraft, Display requirements
are outlined, and a recommended display is discussed with respect to
the relevancy of the parameters and the effectiveness of the formats.
The functional behavior of the display parameters is discussed in
relation to the simplifications required to ensure the compatibiiity of
the mechanization procedurs with a small storage capacity onboard
computer. Finally, the utilization of the display is described relative
to training and combat applications, and suggestions far further
refinement and enhancement are autlined. (Author}

A74-41803 # An investigation of overall systems criteria for
the longitudinal flying qualities of highly augmented fighter aircraft.
R. T. N. Chen and E. M. Boothe {Calspan Carp., Buffalo, N.Y.).
American Institute of Aeronautics and Astronautics, Mechanics and
Controf af Flight Conference, Anaheim, Calif., Aug. 59, 1974, Paper
74-833. 11 p. 13 refs. Members, $1.50; nonmembers, $2.00.
Contract No. F33615-73-C-3081.

A longitudimal control system design procedure based on
previgusly developed design criteria, ingluding those of MIL-F-8785B
and suggested revisions to MIL-F-8785B, was developed. Four
separate flight contral systems were designed using combinations of
normal acceleration, change in angle of attack and pitch rate
feedback with constant gains and a forward loop gain scheduled with
dynamic pressure. The USAF variable stability NT-33A airplane was
used as a flight test vehicle to evaluate each of the four systems. The
NT-33A was augmented by its variable stability system to simulate
the characteristics of a typical unaugmented, high-performance
fighter aircraft. The contro) systems to he evaluated were mech-
anized around the simulated airplane. The results of the flight test
showed that all four of the flight control systems provided
satisfactory flying qualities for the flight phases evaluated.  [Author)

A74-41809 # Direct force control for light airplanes. D. L.
Kohiman (Kansas, University, Lawrence, Kan) and D. R. Ellis
(Princeton University, Princeton, N.\). American Institute of Aero-
pautics and Astronautics, Mechanics -and Control of Flight Con-



A74-42032

ference, Anaheim, Calif,, Aug. 5-8. 1974, Paper 74-862. Bp. 15 refs,
Members, $1.50; nonmembers, $2.00.

The use of direct lift control and direct side force controt for
light aircraft is reviewed. The many. possible applications of both
techniques, with their advantages and disadvantages, are discussed. A
summary of each relevant simulator and flight test investigation
which has been conducted is pressnted. Recommendations for
additional investigations in this area are mads, {Author}

AT74-42032 ¥ Latera! contral and sailplane design considera-
tions to optimize altitude gain while thermalling. E. E. Larrabee
(MIT, Cambridge, Mass.). A/AA, MIT, and 554, International
Symposium on the Technology and Science of Low Speed and
Maotorless Flight, 2nd, Cambridge, Mass., Sept. 1113, 1974, AIAA
Paper 74-1004. 8 p. 7 refs.

A study is made of the combination of controt deflections
ahich minimize the drag (and therefore the rate of sink) of a
representative sailplane when it flies in a circle of arbitrary radius. A
srmali amount of inward sideslip is generally desirable, and aileron
and rudder deflections can be minimized by choice of wing dihedrat
angle. The more complicated problem of optimizing the rate of climb
in a thermal current, which may be modeled by a Hill's spherical
voriex, depends on the size of the saiiplane, the radius of turn, and
the size and huoyancy of the thermal bubble. The rate of climb of
the sailplane ténds to become equal to the vertical velocity of the
bubble, (Author)

A74-42034 # The use of gliders for airfoil section research
and development. 5. J. Miley (Bell Helicopter Co., Fort Worth, Tex.).
AlAA, MIT, and §5A, International Symposium an the Technology
and Science of Low Speed and Motoress Flight, 2nd, Cambridge,
Mass., Sept. 11-13, 1974, AIAA Paper 74-1008. 7 p.

The practical aspects of utilizing glider free-flight testing in Yieu
of wind-tunnel facilities far airfoil and wing section research are
presented. Four topic areas are discussed: type of glider best suited,
test madel installations, basic instrumentation, and safety considera-
tions, Photagraphs and iliustrations are included to detail specific
installation configurations and hardware. (Author}

A74-42037 # An experimental investigation of the aero-
dynamic characteristics of stepped-wedge airfoils at low speeds. J, D.
Bel.aurier and J. M. Harris {Battelle Memarial Institute, Columbus,
Qhiol. AIAA, MIT, and SSA, International Symposium on the
Technofogy and Science of Low Speed and Motorless Flight, 2nd,
Camibrridge, Mass., Sept 171-13, 1974, AIAA Paper 74-1015 8 p.

A74-42038 # On the design of airfoils for low Reynolds
numbers. S. J. Miley (Bell Helicopter Co., Fort Worth, Tex.). AJAA,
MIT, and SSA, Imtgrnational Symposium on the Technology and
Science of Low Speed and Motorless Flight, 2nd, Cambridge, Mass.,
Sept T1-13, 1974, AIAA Pgper 74-1017. 16 p. 15 refs. Army-
supported research.

A theoretical investigation of the infiuence of low Reynolds
numbers on the design of airfoil sections has been performed. A
lower limiting Reynolds number is reached beiow which only laminar
flow supportable pressure distributions may be used for airfoil
design. The use of boundary layer transpiration was shown to
alleviate this problem somewhat. A study of the effects of lowering
the Reynolds number on the turbulent boundary layer in the adverse
pressure gradient region indicated that the degree of obtainable
pressure recovery is also lowered correspondingly. To test the
validity of the employed transition criterion and turbulent flow
prediction method at low Reynolds numbers, an airfoil section was
designed and tested in a low turbulence environment. The experi-
mental results supported the validity of the theoretical methods,

{Author)

AT4-42039 # The quest for high-lift. F. X, Wortmann
{Stuttgart, Universitdt, Stuttgart, West Germany). Al4A, MIT, and
S84, nternations! Symposium on the Technology and Science of
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Ltow Speed and Motorless Flight, 2nd, Cambridge, Mass., Seprt.
11-13, 1974, AlAA Paper 74-1018. 6 p. 9 refs,

Exploratory tests were done with four highty cambered singfe-
element airfoils designed for high lift and large lift-drag ratios at
Reynolds numbers of one up to three miltion. Windturnel results
show maximum lift ¢oefficients of 2.0 to 2.4 and glide ratios of 150
to 200. The endurance ratio go well up to velues of 200 to 250,
Despite the high maximum Iift, the stall characteristics can be
considered as accepiable, {Author)

A74-42040 # An analytic survey of low-speed flying devices
- Natural and man-made. I, H. McMasters (Camp Trails Co., Phoenix,
Ariz.). ALAA, MIT, and S3A, International Symposium en the
Technology and Science of Low Speed and Motorless Flight, 2nd,
Cambridge, Mass., Sept. 11-13, 1974, AIAA Paper 74-1019. 13 p. 61
refs.

This paper presents a summary of the geometric, structural, and
energetic relations of a wide spectrum of low-speed flying devices.
Beginning with small insects, data is prasented for the range of fliers
including birds, bats, Pterosaurs, hang gliders, man-powered aircraft,
saitplanes, general aviation aircraft, and large powered zircraft. The
conclusions are that there is remarkable consistency in the size and
enesgetic trends of flying devices covering twelve orders of mag-
nitude in mass, that much can still be learned towards the
improvement of aircraft design from a study of natural flight
systems, and that serious gaps remain in our knowledge of natural
flight. {Author]

A74.42041 & An evaluation of sailplane drag coefficient
parameters from flight test results. W. A. Soule. AJAA, MIT, and
SSA, International Symposium on the Technology and Science af
Low Speed and Motorfess Flight, 2nd, Cambridge, Mass., Sept.
11-13, 1874, AIAA Paper 74-1020. 13 p. B refs,

A drag analysis has been performed on flight test data from each
of ten sailplanes. The analysis evaluates, as functions of lift
coefficiant, and analyzes, according to configuration feature, thase
curve fitting parameters normally considered constant in expressions
for drag coefficient, Nandimensional performance curves are plotted
from which nondimensional equivalent air and sink speeds at
minimum rate-of-sink and maximum [ift-to-drag are compared to
equivalent theoretical functions of one of the perameters. Results of
the study showed the parameters to be nenconstant functions of lift
coefficient and such configuration features as canopy contous,
horizontal tait position, and fuselage after-body shape. Results of the
comparison of experimental and calculated velocities verified the
theoretical equations. Effects of configuration features upon the drag
parameters are discussed. {Authar)

A7442042 4 Flight testing a highly instrumented sailplane.
A. G. Bennett, J. K. Owens, L, G. Thorne {Mississippi State
University, State College, Miss.), and D. T. Ward (USAF, Osan AFB,
Sauth Korea). AIAA, MIT, and SSA, International Symposium on
the Technology and Science of Low Speed and Motorless Flight,
2nd, Cambridge, Mass., Sept. 11-13, 1974, AIAA Paper 74-1023. 10
p. 21 refs. Ressarch supported by Mississippi State University,
Contract No. F33615-72-C-1119.

The angle of attack excursians developed by a spinning sailplang
were quantitatively explored using a Laister-Kaufmann LK-10A
sailplane. Also a series of conventional longitudinal and lateral low
angle of attack stability and control manguvers were flown. The spin
charaeteristics of the sailplane were investigated at 1, 36, 49, and
99% of the allowable center of gravity range, Neo fully developed
spins could be attained for the T and 36% center of gravity positions.
Fully developed spins cauld he attained at the 49% CG position
when the elevator deflection limit was increased from 15 to 26 deg-
It was found that the LK-10A sailplane exhibited two mildly
oscitlatary spin modes, when flown at 89% aft CG position, The
average angles of attack for these two $pin modes were approximate-
ly 30 and 55 deq, respectively. Maximum angles of attack of 70 deg
were attained. {Author}



AT4-42044 4 The technological prospects for oscillating-
wing propulsion of ultralight gliders, J. Wolf {Instytut Lotnictwa,
Warsaw, Poland}, At4A, MIT, and S5A, International Symposium on
the Technology and Science of Low Speed and Motoriless Flight,
2nd, Cambridge, Mass., Sept. 17-13, 1974, AIAA Paper 74-1028. 12
p. 13 refs,

Basic mechanical and aerodynamical problems of oscillating:
wing propulsion for a man-powered hang glider are considered. This
propulsion requires elastic suspension of the pilot. The drive is
transmitted from the pilot’s legs to a stiff-wing structure by a trapeze
device. This simple type of propulsion may reach extreme efficiency
if appropriate topgitudinal contrel has been provided. Translational-
motion oscillating wings are shown to have many advantages as
compared with swinging bird-like wings. The soundness of the
explained idea of propulsion has been confirmed by morphalogy
analysis and value sngineering, (Author}

AT4-42045 * 4 Analysis and experimental studies of the con-
trof of hang gliders. W. H. Phillips (NASA, t.angley Research Center,

Flight Dynamics and Contro! Div., Hampton, Va.). A/AA, MIT, and

8SA, International Symposium on the Technology and Science of
Low Speed and Motorfess Flight, 2nd, Cambridge, Mass., Sept
17-13, 1974, AIAA Paper 74-1030. 11 p.

A theoretical analysis of the longitudinal and lateral charac-
teristics of hang gliders in straight flight, pullups, and turns is
presented. Some examples of the characteristics of a straight-wing
configuration and a Rogalio-wing configuration are given, A means
for impraving the control of hang gliders while retaining the same
basic: control feel is proposed. {Author)

ATAA04G Mew trends and developrments in hang gliders.
G. J. Brown. AJAA, MIT, and S5A, International Sympositm on the
Technology and Science of Low Speed and Motoriess Fiight, 2nd,
Cambridge, Mass,, Sept, 171-13, 1974, AtAA Paper 74-1031. 7 p.
Many new hang glider designs have been developed in the last
two years. These designs include technical features not common to
other types of aircraft. Some of these faatures a5 well as some
technical aspects of hang gliders in general are discussed briefly,
Topics include the generalized limits on hang glider performance, the
use of high-lift airfoils for rigid-wing hang giiders, glider control
methods, advanced flexible wing designs, and general comments on
piteh stability and roll control. {Author)

AT74-42047 # MSU Monoplane - A testhed for ultralight
vehicle development. A, G, Bennett (Mississippi State University,
State College, Miss.), ALAA, MIT, and $SA, International Sympo-
stum on the Tachnology and Science of Low Speed and Motorless
Flight, 2nd, Cambridge, Mass., Sept. 11-13, 1874, AlAA Paper
74-1033, 7 p: 7 refs. Research supported by the Mississippi State
University.

A large moncplane hanglider is being constructed to axplare the
upper limits of vehicle size, control, and performance possible for
uMtralight flight. The basic design objectives were to develop a vehicle
which had a stall speed of 15 mph and a L/D exceeding 10. The
vehicle has aerodynamic controls about all axes, flaps, and spoifers.
The vehicle structure is composed of plane trusses and space frames
constructed of spruce and white pine. The wing D-tube is covered
with 1-mm birch plywood with spanwide stringer and close rib
spacing used to improve the torsional stiffness. The vehicte is 10 be
covered with Dupont Tyvec. All ribs, spars, flaps, ailerons, fuselage
frame, rudder and fin have been completed and the D-tube is
currently being fabricated. {Author}

AT74-42048 # Some opportunities for progress in ultra-light
asronautics. J. H. McMasters {Camp Trails Co., Phaenix, Ariz.).
AlIAA, MIT, and 53A, International Symposium on the Technology
and Science of Low Speed and Motorless Flight, 2nd, Cambridgs,
Mass., Sept, 11-13, 1974, AIAA Paper 74-1034, 9 p, 36 refs,

The term ultra-light refers ta aircraft with wing loadings balow
180 N/sg m. The purpose of this survey is to identify areas in
ultra-light aeronautics requiring ressarch and development effort,
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with particular emphasis on those leading to improvements in
performance and safety in motor-less types {e.g. hang giiders). The
present state-of-the-art and trends in ultra-light development are
briefly reviewed, Tapics in aerodynamics, Structures, materials,
testing and instrumentation requiring further research and/or de-
velopment are then discussed. An extensive list of references is
inctuded as an aid to future research. (Author}

A74-42049 # Gemini - A variable geometry sailplane. D. J.
Marsden [Alberta, University, Edmonton, Canada). AJAA, MIT, and
S&A, International Symposium an the Technology and Science of
Low Speed and Motorless Flight, 2nd, Cambridge, Mass., Sept.
17113, 1974, AIAA Paper 74-1035. 8 p. 7 refs.

High wing toading is desirable for cruising flight in a racing
saitplane, since it allows higher speed for a given rate of sink. On the
ather hand, the sailplane must fly slowly with minimum rate of sink
to gain height in thermals, and this usually means a conflicting
requirement of low wing toading. An alternative approach is to keep
the high wing lpading and use a high lift flap system to take care of
the low speed flight requirement. This must be combined with high
aspect ratio if a low sink rate is to be achieved. The Gemini makes
use of a full span slotted flap for low speed flight with outboard
sections serving the duat purpose of flap and ailerans and inboard
sections being deflected 90 deg for approach controf. Flight
experience to date has shown handling and performance in circling
flight to be excellent, even at a wing loading of 8.6 Ib/sq ft. (Author!

A74-42050 /4 Application of saitplane and low-drag under-
water vehicle technology to the long-endurance drone problem. B. H,

- Carmichael {Rockwelt International Corp., Anaheim, Calif.}. AJAA,

MIT, and SSA, International Symposium on the Technology and
Science of Low Speed and Motorless Flight, 2nd, Cambridge, Mass.,
Sept. 11-13, 1974, AIAA Paper 74-1036. 10 p.

Theoretical and experimental contributions 1o the science of
drag reduction through extensive laminar flaw are reviewed. Airfoils
with high L/D and high L to the 3/2 power/D at a Reynolds number
of 1 million are described. The very low drag coefficients of five
laminar fuselages are compared with typical turbulent values. A
scheme is revealed to eliminate wing-fuselage intersection drag arid to
avoid turbulent wedges in the intersections. Solutions to practical
taminar aircraft prablems such as surface roughness, waviness, insect
contamination, atmospheric turbulence, noise, and vibration are
presented. A drone aircraft of autstanding performance, based on the
above accumulated technology, is described. [Authar])

A74-42051* 4 Determination of stability derivatives of iso-
lated rigid tail assemblies in sideslip and steady roll. O. R. Riley
(NASA, Langley Research Center, Flight Dynamics and Control Div.,
Hampton, Va.}. ALAA, MIT, and SSA, International Symposium on
the Technelogy and Science of Low Speed and Motoriess Flight,
2nd, Cambridge, Mass., Sepe 11-13, 1974, AIAA Paper 74-1038. 10
p. b refs,

AT4-42062 g An improved-performance contral system for
low-speed flight. M. Kessetyak (Agrartudomanyi Foiskola, Nyire-
gyhaza, Hungaryl. AfAA, MIT, and SSA, International Symposium
on the Technology and Science of Low Speed and Motorless Flight,
2ned, Cambridge, Mass., Sept. 11-13, 1874, AIAA Paper 74-1039. 12
p.

The new control aircraft is equipped with rigid stabilizer and
stick contratled flap along the external wing span, This flap functions
as an elevator and aileron, in addition to functioning as a flap per se.
The new system guarantees by its simple structure, in a wide spead
range, the aerodynamic aptimum of airfoil-induced, fuselage, stabi-
lizer, and interference drag. Interlacking of the profile camber and
speed provides for a greater ultimate speed. The new system greatly
improves racing gliders and agricuitural aircraft, but not aerobatics.

(Author)
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A74-42065 # The feasibility of an aircraft propelled by solar
energy. F. G. Irving and D. Margan {lmperial College of Seience and
Technology, London, Engiand). AAA, MIT, and 58A, international
Symposium on the Technology and Science of Low Speed and
Motorless Flight, 2nd, Cambridge, Mass., Sept. 11-13, 1974, AlAA
Paper 74-1042. 10 p. 14 refs.

In 1954, Raspet proposed that a solar-powered aircraft might be
passible: solar cells would be incorporated in the wipg and the
electrical gutput used for propulsion. This proposal is reexamined in
the light of current technology and it is concluded that machines
with power requirements less than 100 W/sq m of wing area are
feasibte. For a given power per unit wing area, there i5 an optimum
combination af span and aspect ratio giving minimum total power.
Optimum  aspect ratics all lie between 12,5 and 15. Likely
canfigurations would have large wing spans, upward of 25 m. A
machine capable of flying for several hours per day under favarable
conditions is feasible, but the cost would be high and the payioad
small. The performance of sailplanes of mere normal size could he
improved significantly by the use of solar energy. Thermal-cycie
power plants do not seem to offer any advantage compared with
electrical systems. {Author)

A74-42058 # A variable drag drogue chute for use as the
aerodynamic decelerator in sailplanes. G. Blonder. ALAA, MIT, and
S5A, International Symposium on the Technolagy and Science of
Low Speed and Motorless Flight, 2nd, Cambridge, Mass., Sept.
11-13, 1974, AlAA Paper 74-1046. 6 p.

Methods for reducing the glide ratio of a sailplane are presented,
and their various limitations are discussed. It is concluded that a
drogue chute whose drag may be modulated would yield the greatest
benefits, and a suitable system is designed and tested. The chute has
its cross-sectional area reduced by involuting the canopy via a control
line connected to the apex. Wind-tunnel test data, control linkages,
and an emergency release are detailed. {Author]

AT4-42059 ¢ Investigation of a stored energy launch system
for gliders, D. R. Jackson and M. K. Pearson (Connecticut,
University, Storrs, Conn.). AfAA, MIT, and SSA, International
Symposium on the Technology and Science of Low Speed and
Matorless Flight, 2nd, Cambridge, Mass., Sept. 11-13, 1874, AlAA
Paper 74-1047, 10 p. B refs.

The enargy required ta launch a glider to soaring altitude may
be readily stored in the form of compressed air in a package of
sufficiently small size and weight to replage the passenger in a
two-place glider. Although the candidate propulsion system, a
comgressed air driven rocket nozzle package chasen for simplicity
and light weight, was found to be incapable of providing the full
amount of impulse necessary to reach soaring altitwde, the concept
could find use as a source of impulse-producing ballast capable of an
altitude gain of several hundred feet. A computer program to predict
glider flight characteristics during propulsor operation was prepared
and a 1/4 scale operating propulsion system was fabricated and
tested on a thrust stand. The total impulse measured agreed well with
that predicted by a thermodynamic analysis of system parfermance.

{Author)

AT4-42694 A two-dimensional aerofoil with a control
surface oscillating at low frequency in high subsonic flow. D. Nixon
{Queen Mary College, Landon, England}. Aeronautical Quarterly,
vol. 25, Aug. 1974, p, 186-198.

A74-42725 The HS146 - A new dimension in short-haul
profitability. C. L. Mollan (Hawker Siddetey Aviation, Inc.,
Washingtan, D.C.). Sheif Aviation News, no. 424 1974, p, 22.27
Probably the first and most important point is that the 1486 is
designed to achieve its best cconomic performance over stage lengths
up to 200/250 miles. The aight U.S. local service carriers alone fly
some 25,000 weekly scheduled departures on stage lengths in this
band, It is also intriguing ta note that even big trunk airlines, such as
Eastern and United, fly in the order of 7000/10.000 weekly
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departures in the ‘500-mile-and-under’ band. Se, leaving aside for the
moment the dquestion of aircraft size, the need in the USA for an
atrcraft with good economics over very short stage lengths is clearly
apparent. F.R.L.

A74427192 # Differentiation of corrosion damage by the
saverity of its effects upon the resistance to fatigue and
corrosion-fatigue  disintegration of aircraft skin elements (O
differentsiatsii korrozionnykh porazhenii po stepeni ikh vliianiia na
soprotivlenie ustalostnomu i korrezionno-ustatostnomu razrusheniiu
elementov obshivki samolatal. A, V., Kartashay and N, F, Vorankin
(Kiewskii Institut Inzhenerov Grazhdanskoi Aviatsii, Kiev, Ukrainian
8SR). Problemy Prochnosti, vol. B, July 1974, p. 106-109. In
Russian.

A74-42797 ¥ The numerical solution of the asymptotic
equations of trailing edge flow, C, E. Jobe (USAF, Flight Dynamics
Laboratory, Wright-Pattersan AFB, Ohio) and Q. R. Burggraf {Ohio
State University, Columbus, Ohio). Royal Society (London), Pro-
ceedings, Series A, vo!. 340, no. 1620, Sept. 3, 1974, p. 91-111.17
refs.

According to Stewartson (1969, 1974) and to Messiter (1970},
the flow near the trailing edge of a flat plate has a limit structure for
Reynolds number increasing without hound consisting of three
layers. In the present work, the asympiotic equations which arise in
these layers are solved numerically by means of a Cauchy-integral
algarithm  for the outer layer and a modified Crank-Nicholson
baundary layer program for the displacement-thickness interaction
between the layers. Resuits of the computation compare weli with
experimental data of Janour and with numerical solutions of the
Navier-Stokes equations by Dennis & Chang (1969} and Dennis &
Dunwoody (1966). [Authar)

A74-42849 ¥ Analysis, design and test of thrust reverser and
thrust vectoring systems for STOL transport aircraft. J. E. Petit and
M. B. Scholey {Boeing Aercspace Co., Seattle, Wash.}. American
Institute of Aeronautics and Astronautics end Society of Automotive
Engineers, Propulsion Conference, 9th, Las Vagas, Nev., Nov. 5-7.
1973, Paper 73-1218. 12 p. 17 refs. USAF-sponsored research,
Methods to predict exhaust jet trajectary and spreading charac-
teristics of thrust reverser and thrust vectoring nozzles for STOL
transports have been developed. The methods provide simple design
wols to evaluate thrust reverser and vectoring performance and
determine potential exhaust flow interference and reingestion prob-
lems. Design studies included concepts applicable to externally
blown flap, vectored thrust, and upper surface blowing lift systems.
Results of model tests of a cascade thrust reverser are summarized.
(Author)

A74-42872 ¢ Procedures for recovering flight vehicles (Ber-
geverfahren von Flugkdrpern). P, Brendel and G. Harms (Dornies
GmbH, Friedrichshafen, West Germany). Deutsche Gesefischaft fifr
Luft- und Raumfahrt, Symposium iiber Start- und Bergeverfahren
von Flugkdrpern, Hdhenraketen und Drahnen, Bremen, West
Germany, Apr. 30, 1974, Paper 74-038. 44 p. In German.

Review of a number of procedures which have been proposed
for recovering unmanned flight vehicles. The procedures described
include recevery with an uncontrolied parachute and inflatable shock
absorbers, the use of a parachute with retrorockets and inflatable
shock absorbers, the use of a parachute with midair recovery by
heticopter, recovery after hover flight by jet deflection (the aerodyne
principle], recovery by means of a jet-powered rotar control with
rectractable blade tips blowing hot air bled off from the engine, and
recovery through the use of tift-fan engines. Criteria for evaluating
these recovery procedures are cited, including the degree of exposure
to harassment by the enemy during the recovery process, the landing
accuracy, ease of maintenance, the turn-around time, effects on the
vehicle design, the reuse rate, the availability, and cost. A.B.K.



A74-42022 $-61 helicopter as a mobile intensive care unit.
K. Jessen and J. O, Hagelsten (Royal Danish Air Force, Vaerlose Air
Base, Denmark). Aerospace Medicine, vol. 45, Sept. 1974, p.
1071-1074.

Since the Sikorsky 5-61 helicopter was introduced into the
Royal Danish Air Farce in 1966, more than 1800 missions have been
carried out. The cabin in the S-61 helicopter has ample space for
observation and treatment of the patient. The results of 190 missions
during the last 24 months are evaluated. Patients suffering from
heart-lung, abdominal, or intracranial diseases, and from burns or
poisoning represent about 70% of these missions. Since vital
functicns cannot be monitored in the usual way in a helicopter, it
was necessary to develop a dependable and safe method for
continuous observation of the heart function via an ECG on an
oscilloscope. The described system is relatively simple and makes
continuous ECG casette-recordings during flight for telematry, later
study, and interpretation possible. {Author}

A73-43125 4 Technology for the reduction of aircraft tur-
bine engine pollutant emissions. D. W. Bahr (General Electric Co.,
Aircraft Engine Group, Cincinnati, Ohio) and C. C. Gleason {General
Electric Co., Aircraft Engine Group, Lynn, Mass.). International
Council of the Aeronautical Sciences, Congress, Sth, Haifa, Israel,
Aug. 25-30. 1974, Paper 74-31. 27 p. 10 refs.

The exhaust pollutant emissions characteristics of aircraft
turbine engines are described. Also, the basic approaches for reducing
the levels of these pollutant emissions are reviewed, The results of
specific development efforts to define engine combustor design
features and operational methods for attaining these more favorable
emissions characteristics are presented. Based on these development
results and trends, it is concluded that future engines will be
developed with significantly more favorable exhaust emissions
characteristics than those of current engines. The possible effects of
ohtaining the low exhaust pollutant emissions levels, required to
meet the U.5. Environmental Protection Agency standards, on engine
designs and their aperating characteristics are also briefly considered.

(Author)

AT4-43132 # Study of flow in axial compressors {Issledo-
vanie techeniia v osevykh kompressorakh). lu. |. Shvets, T. M.
Shan’ko, and lu, M. Zdorenko (Akademiia Nauk Ukrainskai $$A,
Institut Tekhnicheskoi Teplofiziki, Kiev, Ukrainian SSR). Tep/o-
fizika i Teplotekhnika, no. 26, 1974, p. 52-54. In Russian.

An algorithm is proposed for calculating flow density in a
compressaor of a turbine engine which has a device for initiaily
swirling the air flow before it reaches the rator either in the direction
of the blade rotation or in the opposite direction. Calculation applies
to steady flow of a compressible ideal gas. P.T.H.

A74-43143 # High lift characteristics of an airfoil placed in a
narrow channel, K. Suzuki (Nippon Kakan K.K., Ltd., Kawasaki,
Japan), A. Mizuno {Osaka Gas Co., Ltd., Osaka, Japan}, and H.
Ohashi {Tokyo, University, Tokyo, Japan}. JSME, Bulietin, vol. 17,
July 1974, p. 912-819, 14 refs,

A7443164 * Composite materials inspection. R. K. Erf
{United Aircraft Research Labaratories. East Hartford, Conn.). In:
Holographic nondestructive testing. MNew Yark,
Academic Press, Inc., 1974, p. 323-332, Contracts No. NAS1-0926;
MNo. F33615-71-C-1874.

Investigation of the apglication requirements, advantages, and
limitations of nondestructive festing by a technique of ultrasonic-
vibration holographic-interferemetry readout used in a production
control facility for the inspection of & single product such as
composite campressor blades. It is shown that, for the detection and
characterization of disbonds in composite material structures, this
technigue may represent the maosi inclusive test method. M.V.E.

A74-43201 Symposium on the Application of Electrical
Control to Aircraft Propulsion Systems, London, England, February
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A74-43204

20, 21, 1974, Proceedings. Symposium sponsored by the Royal
Aeronautical Society and Institution of Electrical Engineers,
London, Roval Aeronautical Society, 1974, 204 p. $11.90.
Arguments stressing the advantages of the use of electronic
control systems for aircraft powerplant control are presented, and
the main techniques far implementing electrical control are
described. The works presented can serve as a general guide for
system design and engineering. Some of the topics covered include
overall safety aobjectives for integrated propulsion system, the
architecture of turbine engine control, control system considerations
far helicopter gas turbines, an electronic full-authority engine fuel
control system, the case for digital technigues applied 1o powerplant
controls, and the turbine blade pyrometer systemn in the control of
the Concorde engine.
P.T.H.

A74-43202 ¥ Power plant controls - ‘The system’. C, G.
White (Ministry of Defence /Procurement Executive/, London,
England). In: Symposium on the Application of Electrical Control to
Aircraft Propulsion Systems, London, England, February 20, 21.
1974, Proceedings. London, Roval Aetanautical
Society, 1974. 4 p,

Some general considerations on the nature of total jet engine
control systems are brought forward. System contral by digital
means opens the possibility of adaptive contral systems using
modern control theory. Using truly digital techniques for implement-
ing and adapting contral functions and by wsing new processing
methads, enarmous impraovements can be made in the flexibility and
power of the tool that the digital engineer is offering to the accessory
engineer. interplay of ideas between the digital engineer and the
accessory designer must inevitably lead to new digitally inspired
methods of controlting fuel flow and aerodynamics of engines, P.T H.

A74-43203 # The development of electrical systems for
powerplant control. R. Kendell {Ultra Etectronics, Ltd., London,
England}. In: Symposium on the Application of Electrical Control to
Aircraft Propulsion Systems, London, England, February 20, 21,
1974, Proceedings. London, Royal Aeronautical
Society, 1974, 16 p.

The present work traces the development of electrical control
for aircraft engine power from 1846 to the present, summarizing the
basic features of some representative designs. The period 1950-1960
saw the use of magnetic amplifiers in speed and temperature limiters.
The first full authority electrical control system entered service in
1956. Developmental progress from then on meant increased safety
and integrity. Integrated circuits suitable for analog contrallers
became available in 1963 in the farm of monolithic dc amplifiers. By
1967, controllers designed with a mixture of proprietary silicon
integrated circuits, tantalum thin-film resistar networks, and con- -
ventional components had been demonstrated, The impact of
microelecironics has been such that functional packaging densities
have increased by an order of magnitude compared with the
magnetic amplifier systems which were predominant up until the
early 1960, P.T.H.

A74-43204 # Ovaralf safety ohjectives for integrated propul-
sion system, P. R, Allison {Civil Aviation Authaority, London,
England). In: Symposium on the Application of Electrical Control to
Aircraft Propulsion Systems, London, England, February 20, 21,
1974, Proceedings. Londaon, Roval Aeranautical
Society, 1974. 12 p.

The present work suggests a comprehensive airworthiness
approach to the cancept of the integrated propulsion system, The
broad functions of a generalized propulsion system are painted out
and their implications developed. Primary functions wauld be to
provide steady-state thrust minus drag, thrust minus drag response,
all power for services, and cabin conditioning and pressurization,
Subsidiary functions would include reading and using ot air data,
sensing and matching of characteristics, and maintenance of qas
producer conditions. Primary airworthiness criteria would include
damage due to nencontainment, individual and multiple power unit
ioss, and influence on flying contral system by power source and by



A74-43205

divect effect. Propulsion unit design should take into account the
overall behavior of all components and their functions at the earliest
stage possible. Then, through sophisticated engineering, fundamental
safety objectives should be assured by simple ‘back-up’ devices, or
procedures, associated not only with the particular sub-systemn being
considered, but also with any of the other associated components
which together involve a retationship with the propulsion unit,

P.T.H,

ATAA3NE Aircraft approach - A degree of bias. J. E.
Talbot {British Aircraft Corp., Ltd., Fiton, Bristol, England). In:
Symposium on the Application of Electrical Control to Aircraft
Propulsion Systems, London, England, February 20, 21, 1974,
Proceedings. London, Royal Aeranautical
Society, 1974. 12 p.

The present work discusses problems arising in the design and
development of the control systems for the powerplant of a
four-engine supersonic transport aireraft. The powerplant is divided
into four components: intake, engine, reheat, and nozziefreverser.
Current interpretations of the ajrworthiness requirements for super-
sonic aircraft call for contral chains for each in_dividual engine, It
would be advisable 1o cut down the number of control chains, and
allow, for example, three setf-monitoring function-generating lanes to
be employed for combined cantrol of intake, engine, reheat, and
nozzle, each unit generating the required functions for all four
engines. The impravement in overall system reliability could then
well make up for the reduction in the number of control chains,
Sufficient flexibitity must be incorporated in the design at its
inception in order to permit rapid revision of the basic contro! laws
during development and flight test. There is a need for mare
comprehensive simulation of the total powerplant systern as a design
ai¢h to shorten the development cycie. PT.H.

AT74.43206 ¥ Power complex - A suitable case for treatment,
J. W, Howden and A. M. Lewis [Rolls-Royce /1971/, Ltd., Bristol,
England}. In: Symposium on the Application of Electrical Control to
Aircraft Propulsion Systems, Londan, England, February 20, 21,
1974, Proceedings. London, Royal Aeronautical
Society, 1974. 16 p.

The present work examines some of the factars governing the
choice of control system for a new aireraft engine, A fully electranic
control system is apt to be the mast desirable ane when the control
requirements are complex, where there is high probability of
increasing complexity during devetlopment, and when the equipment
can be aircraft mounted. Tha problem of complexity growth during
development is itflustrated by a case in point: the development of the
primary nozzle control philosophy for the Olympus 583 engines of
the Concorde. Digital controllers are widely hailed as the systems of
the future - they offer great advantages such as improved accuracy,
simple modification by reprogramming, better safety, and flexibility
in the use of space capacity. Several disadvantages of digital systems
must, however, be considered. With them, it is not possible to make
instant datum adjustments, and electrical interference, both emitted
and received, s of far more conmsequence in digital than in analog
eguipment. P.T.H.

A74-43209 4 The architecture of a turbine engine controf.
T. A. Flanders {United Aircraft Corp., Hamilton Standard Div.,
Windsor Locks, Conn.). In: Symposium on the Apptication of
Electrigal Conwrol to Aireraft Propulsion Systems, Londan, England,
February 20, 21, 1974, Praceedings. London,
Royal Aeronautical Society, 1974, 17 p. 6 refs.

The present work reviews some of the requirements 10 be met
by the control system for a multispoal, high-bypass ratio t0-ton
engine as used in multiengine aircraft in shart haul service. The
advantages of intraducing electronics to fulfill some of the propul-
sion management functions are examined, Of prime importance for
considering the use of electronics in the control of the 10-ton engine
is the fact that flight parameters are normally available in electronic
form {turbine temperature, fan speed, engine pressure ratio, aircraft
Mach number, altitude, and ram number) and that the thrust rating
parameter is more comnplex than simply that defined by core engine
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speed and compressor inlet temperature. The best sclution appears to
he 10 use a hydromechanical unit for basic engine protection and
control, with an electranic unit for propulsion management. The
tatks done by the electranic unit would be those now done by the
flight crew, while thase accomplished by hydromechanical control
are now also done by hydromechanical control. P.T.H.

ATAAI2ZI0 4 Contral system considerations for helicopter
gas turbines, A. B. Foulds {Hawker Siddeley Dynamics Engineering,
Ltd,, Hatfield, Herts., England], In: Sympagium on the Application
of Electrical Control to Aircraft Propulsion Systems, London,
England, February 20, 21, 1974, Proceedings.
L.ondon, Royal Aeranautical Society, 1974. 21 p.

The present wark describes the main characteristics of existing
control systerns of gas turbine engines for helicopter applications,
and indicates how advances in technology are likely to influence
future designs. The universal trend in recent years has been to adopt
electronics for the computing functions of the control while
retaining the hydromechanical elements in thair simplest form for
the essential fuel handling role. Engine-mounting of controls gives
very distinct advantages. Digital techniques in the future will be used
principally to improve integrity and interfacing functions such as
disptay, self-test, and health monitoring far the propulsion system.

P.T.H,

A74-43211 4 An electronic full-authority engine fuel con-
trol system. L. D, Lewis (AiResearch Manufacturing Ca., Los
Angeles, Calif.). In: Symposium on the Application of Electricat
Control to Aircraft Propulsion Systems, London, England, February
20, 21, 1974, Proceedings. London, Royal
Aeronautical Society, 1974, 16 p.

The present work describes some techniques in the apolication
of full-authority electronic controls to fusd control for gas turbine
engines in the 5,000.lb thrust range. An actual system is then
described and diagrammed. A general scheme for the development of
a digital endine simulation model with full transient capability is
described, P.T.H.

A74.43212 # The case for digital technigues applied to
powerplant controls. J. F. O. Evans (Smiths Industries, Ltd,,
Wembley, Middx., England]. In: Symposium on the Application of
Electrical Control ta Aircraft Propulsion Systems, London, England,
February 20, 21, 1974, Proceedings. Lendon,
Rovyal Aeronautical Society, 1974, 20 p.

The present work argues for the application of digital computing
techniques to on-dine powerplant controi in aircraft. The analysis is
based on the cost effectiveness of digital control technigues and
hardware sclutions in the light of the partizular problems associated
with aircraft engine control. The use of digital systems with their
ability to change programs easily and cheaply during development
parmits important decisions to be delayed until the necessary data to
base them on becomes avaitable. The computer in a digital system
can be employed for overall system check-out, thus avoiding the
necessity for separate equipment at dispersed sites and additional
connectors for ground check equipment. Digital systems reduce the
number and frequency of control setting adjustments, thus
improving aircraft availability and maintainability. The application of
Fault Tree Analysis is illustrated for 2 hypothetical analysis of a
VTOL aircraft. P.T.H.

A74-43214 # Turbine blade pyrometer system in the control
af the Concorde engine. K. R. Curwen (Kallsman Instrument, Ltd,,
Southampton Airport, England). In: Symposium on the Application
af Electrical Control to Aircraft Propulsion Systems, London,
England, February 20, 21, 1974, Proceedings.
London, Rayal Aeronautical Society, 1974. 11 p.

The salient features of the pyrometer system far the Concorde's
Olympus engine are described. Duplex channels are provided for each
engine; these feed the two lanes of the engine control system. The
temperature signal is used to limit the engine fuel flow such that
excessive blade temperatures are avoided, By the use of pyrometry,
the necessity of deducing blade temperature from exhaust gas



tharmaocoupie measurements is eliminated, enabting the engine to be
uprated. The average engine thrust and efficiency are thereby
increased, which is especially significant for a supersonic transpart.

(Author)

A74-43481 * # Iterative solution of transonic flows over
airfoifs and wings, including flows at Mach 1. A, lameson. Com-
munications on Pure and Applied Mathematics, vol. 27, May 1974, p.
283-309. 20 refs. Grant No. NGR-33-016-167; Contract No. AT{11-
1)-3077,

A new method of calculating transonic flows based on a
‘rotated’ difference scheme is described. It is suitable for the
calculation of both two- and three-dimensional flows without
restriction on the speed at infinity and is well adapted to computer
use. The Murman procedure is modified to eliminate any assump-
tions about the direction of flow when constructing the difference
scheme. The praper directional property is obtained by rotating the
difference scheme to confarm with the 1ocal stream direction. In the
hyperbolic region retarded difference formulas are used for all
cantributions to the streamwise second derivative, producing a
carrectly ariented positive artificial viscosity. In the absence of a
simple implicit scheme in the hyperbolic and elliptic regions, the
concept of iterations as steps in artificial time is introduced.
Computer testing of this procedure provides numerical confirmation
of the existence and unigueness of weak solutions of the potential
equation when a suitable entropy inequality is enfarced. JIK K,

A74-43457 Signal-to-noise ratio in the inspection pene-
trant process. J. R. Alburger (Shannon-Glow, Inc., Los Angeles,
Calif.}, (American Society for Nondestructive Tasting, National Fall
Conference, Chicage, fif., Oct 1-5, 1973.) Marerials Evaluation, vol.
32, Sepr, 1974, p. 193-200. 265 refs.

The ability of a penetrant to remain in large cracks sa as to show
crack indications, while being effectively removed from surface
porosities leaving a relatively clean background, is known as
Indication Signal-to-Noise ratio, The various important penetrant
performance parameters of brightness, dye performance sensitivity,
flaw entrapment efficiency, and signal-to-noise ratic are discussed. It
is shown how signal-to-noise ratio relates to the effectiveness of a
penetrant in yielding useful inspection tesults. A descriptian is given
of test apparatus suitable for evaluating the signal vs noise parameter.

F.R.L

A74-43470 Alcor - A high altitude pressurized sailplane
/i, R. T. Lamson. {Organisation Scientifigue et Technigue Inter-
nationale du Vol 4 Voile, Congress, 14th, Waikerie, Austrafia, Jan.
12-27, 18974.) Aero-Revue, Aug. 1974, p. 482,

Alcor is a research sailplane which has utilized unusual design
concepts and, manufacturing technigues to enable comfortable and
safe flying at high altitude. There are three basic design objectives
which were pursued in the development of the sailplane. They are {n
the use of new materials and, when needed, an adjusted sandwich
cross section to optimize structural capability; {2) the use of a new
oxygen management system which, with safety, will allow high dry
oxygen concentrations in the cabin environment with a simple and
reliable pressure regulating system; and (3} the pravision of a simple
and retiable means of cabin temperature control at all flight levels.

PT.H.

A74-43471 Alcor - A high altitude pressurized sailplane
12/, R. T. Lamson. (Organisation Scientifique et Technique Interna-
tionale du Vol & Voile, Congress, 14th, Waikerie, Australia, Jan.
12.27, 1974.} Aera-Revue, Sept. 1974, p. 542-545.

The present work discusses some of the physiological and
aerodynamic considerations in the design of the Alcor sailplane, and
then describes the structural design, the oxygen and pressure
regulating system and operation, and cockpit heat control. The use
of glass fibers with varying foam sandwich cores gave improvements
in compression and tarsional stiffness. This resulted in a high ratio of
wing torsional stiffness to wing bending, which should provide gust
Inading refief in turbulent air and extend the critical flutter speed.

459

- Anaheim, Calif,, August 7-9, 1974,

A74-43604

The pressurization system features zero cabin leakage, cabin struc-
ture capability to a cabin differential to 10 Ib per square inch at
ambient temperature to 70 F, and a cabin oxygen level readout

instrument allowing pilot monitoring of axygen levels at ali times.
P.T.H.

A74-43601 Advancements in flight test engineering; Pro-
ceedings of the Fifth Annual Symposium, Anaheim, Calif., August
7-9, 1974. Symposium sponsored by the Society of Flight Test
Engineers. Lancaster, Calif.,, Saciety of Flight Test Engineers, 1974.
398 p.

The development of short takeoff and landing {STOL} opera
tional criteria, demonstration of the feasibility of a scanning beam
microwave landing system, automatic avionics system checkout and
monitoring in 2 flight test environment are among the topics covered
in papers concerned with recent advances in flight test engineering,
Other topics covered include automatic avionics system checkout
and manitoring in a flight test environment, effective data monitor-
ing during airplane flyover noise tests, and airborne  testing of
advanced multisensor aircraft.

M.\ .E.

AT4-43602 Developing STOL operational criteria. R. M.
Spangler (FAA Nationa) Aviation Facilities Experimental Centev,
Adantic City, N.J.J. In: Advancements in flight test engineering;
Proceedings of the Fifth Annual Symposium, Anaheim, Calif.,
August 7-9, 1974, Lancaster, Calif.. Society of
Flight Test Engineers, 1974, p. 1-1 ta 1-62, 14 refs.

A DeHavilland DHC-G, Series 100 Twin Otter was flown by a
representative group of pilots on various steep-gradient approaches
onto a ground-level STOL runway. Approximately BOO approaches
and landing were accomplished to provide a data base to approve @
first-generation STOL operation. Areas investigated included: aircraft
handling and response on steep-gradient approaches with various
approach electronic beam sensitivities; location of the ground peint
of intercept; co-located versus split localizer/glideslope signal source;
obstacle clearance requirements; field length requirements; and
influence of command-steering an aircrafy/pilot performance.

{Author|

AT74-43603 * NASA Flight Research Center scale F-15
remotely piloted ressarch vehicle program. G. P, Layton (NASA,
Flight Research Center, Research Projects Div., Edwards, Calif.). In:
Advancements in flight test engineering; Proceedings of the Fifth
Annual Symposium, Anaheim, Calif., August 7-9, 18974

Lancaster, Calif., Society of Flight Test Engineers,
1974, p, 1-63 10 1-76. b refs.

The NASA Flight Research Center undertook a remotely piloted
research vehicle {RPRV) program with a 3/B-scale model of an F-15
aircraft to determine the usefulness of the RPRV testing technigue in
high-risk flight testing such as spin testing. The results of the first
flights of the program are presented. The program has shown that the
RPRVY technique, including the use of a digital control system, is a
viahle method for abtaining flight research data. Also presented are
some negative aspecis that have been learned about the RPRV
technigue in terms of model size, command frequency, and launch
technigue. [Authaor)

ATA-43604 Advancements in the test and evaluation of
naval weapon systems, T. P, Perry and R. J. Warnagieris {U.5. Navy,
Maval Missile Center, Point Mugu, Calif.). In: Advancements in flight
test engineering; Proceedings of the Fifth Annual Symposiunm,
Lancaster,
Calif., Saciety of Flight Test Engineets, 1974, p. 1-77 to 1-893.

Maval Air Systems Command, the responsible agency for
research development test and evaluation and procuremant of naval
aircraft and weapon systems, is in the process of architecting its
structure, methodologies, and long-range plans. The authors,
employed by a leading test and evaluation (T&E) field activity of the
Command, make a case for the rofe of T&E in these future plans and
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outline objectives applicable to the T&E community art large. The
paper highlights the T&E concepts pioneered by naval aviation, gives
examples of cusrent system capabitities which have enhanced the
state of the T&E, and provides conceptual suggestions for the future,

{Authar)

A74-43612 Airborne testing of advanced multisensor air-
craft. L. Chabot, R. Wengler, and A, Mallow [(Grumrman Aerospace
Corp., Bethpage, N.Y.). In: Advancements in flight test engineering;
Proceedings of the Fifth Annual Symposium, Anaheim, Calif,,
Auygust .7-3, 1974, Lancaster, Calif., Society of
Flight Test Engineers, 1974, p, 2-95 to 2-128.

Recent attack aircraft designs, such as the A-GE, incorporate
modern electro-optical sensars which, when cormbined with previaus
equipment, such as radar, provide multisensor aircrafi. The electro-
optical sensors involved include: farward-looking infrared {FLIR)
devices, low-light-tevel television (LLLTV) units, and laser transmit-
ters and receivers, Typical flight test objectives for these devices
inciuded measurement of resofution and sensitivity of the FLIR and
LLLTY, and measurement of range and ramge accuracy using the
laser transceiver. The necessary flight testing has involved the use of
special preliminary ground tests, complex instrumentation and data
processing, special targetry, and appropriate flight technigues. The
special targetry was designed to alfow evaluation of resolution,
sensitivity, boresight, and other parametars. {Author)

A74-43613 A new jet engine thrust measuring system - An
advancement in flight test engineering. J. A. Gravelie (Computing
Devices Co., Propulsion Group, Ottawa, Canadal, In: Advancemeants
in flight test engingering; Praceedings of the Fifth Annuzal Sympo-
sium, Anaheim, Calif.,, August 7-9, 1974,
Lancaster, Calif., Society of Flight Test Enginesrs, 1974, p. 3-1 10
312

A new thrust measuring system for the General Electric
JB5-CAN-15 turbojet engine has been designed and built. An
advanced development mede! of the system was flight tested in a
CF-86D aircraft and evaluated by the Aerospace Engineering Test
Establishment of the Canadian Armed Forces, The system was
devetoped and flight tested in order 1o demonstrate a concept of
in-flight thrust measurement which uses engine gas pressure and air
data computer measurements anly, The system is believed to be the
first of its kind to use a digital computer to solve engine gross thrust
in real time. The system alsa computes a refergnce gross thrust which
is compared with the engine gross thrust. {Authaor)

A74-43621 % Hot-wire anemometry for in-flight measure-
ment of aircraft wake vortices. R. A. Jacobsen [(NASA, Ames
Research Center, Flight Systems Research Div., Moffett Fleld,
Calif.). In: Advancements in flight test engineering; Proceedings of
the Fifth Annual Sympasium, Anagbeim, Calif.,, August 7-9, 1974,

Lancaster, Calif.,, Society of Flight Test Engi-
neers, 1974, p. 4-13 to 4-24. 20 refs.

An airborne hot-wire anemometry system capable of providing
data cancerning the vartex structure in the wake of a preceding
aircraft has been used in several flight studies. The design features of
this technique and the operational experience with it are described.
This development program has resuited in a flight-test technique that
can make accurate velocity measurements in flow regimes where
large velocity gradients occur. {Author)

AT74-43623 US Army helicopter icing tests. W. E, Griffith,
Il and M. L. Hanks (US. Army, Edwards AFB, Caif). In:
Advancements in flight test enginearing; Proceedings of the Fifth
Annuai  Symposium, Ansheim, Calif., August 7-9, 1974,
Lancaster, Calif., Society of Flight Test Engineers,
1974, p. 4-47 to 4-61. 16 refs.
Limited testing of Army helicopters has been conducted in hoth
artificial and natural icing environments. To provide for artificial
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icing tests, a helicopter icing spray system was developed which has
the capability of providing a closely controlled in-flight artificjal
icing environment. Natural icing tests were conducted to varity that
artificial ieing characteristics are representative of natural icing
characteristics. The test technique utilized was a buildup program in
accretion, static temperature, and accretion rate. OF the helicopiers
tested {UH-TH, AH-1G, AH-10Q, and CH-47C}, gereral problem areas
have been identified. Engine ite ingestion, rotor blade impact
damage, degraded autorotational capability, high vibration levels due
to asymmetric ice shedding, and restricted forward visibility are g
few of these problem areas. {Author)

A14-43767 # Adaptation of measuring and inspection
instruments to the measurement of standard blades of aircraft-engine
turbines and compressors {Przystosowanie aparatury pomiarowg-
kontroinej do pomiarow lopatek wzorcowyeh turbin i sprezarek
silnikow lotniczych). M, Krawczyk (Wyzsza Szkols Inzynierska,
Rzeszow, Poland}. In: Technology of rotor-type flow machines;
Scientific-Technological  Conference, 3rd, Rzeszow, Poland,
September 21, 22, 1973, Proceedings. Warsaw,
Stowarzyszenie  Inzynierow i Technikow Mechanikow Poliskich,
1973, p. 408-424_ in Polish.

The probtemn of determining the optimum measurement condi-
tions for achieving a prescribed accuracy is discussed, The application
of contour masters and other inspection and measurement tech-
nigues 10 standard turbine and compressor blades is examined, and
the range of their applicabifity in the industry is assessed, V.P.

A7443768 # New structural materials for jet engine com-
ponents (Nowe materialy konstrukcyjne na aelemsnty silnikow
adrzutowych), E. Gruszezynski {Instytut Techniczny Wojsk Lotni-
czych, Warsaw, Poland}. In: Technology of rotortype flow
machines; Scientific-Technological Conference, 3rd, Rzeszow,
Poland, September 21, 22, 1973, Proceedings.

Warsaw, Stowarzyszenie Inzynierow i Technikow Mechanikow
Poliskich, 1973, p, 425441, 15 refs, In Polish,

The current status and developmental trends of titanium atloys
for use in aviation are examined, alang with factors of importance in
the devetopment of turbine engines, such as high compression ratios,
high thrust to weight ratios, high temperatures, low josses, and light
weight. The properties of representative alpha-Ti, alpha + beta - Ti,
and beta-Ti alloys are tabulated, along with the chemical com-
positions of heat resistant nickel-, cobalt-, and chromium-base atloys.
Materials used to manufacture fan and compressor blades and disks,
exhaust-pipe and combustion-chamber elements, turbine blades, and
fuselage components are examined, Vv.P,

A74-43912 The F-15 air superiority fighter electromad-
netic compatibility program. P. R. McBrayer (McDonnel! Douglas
Corp., St. Louis, Mo.) and D. Lockie (USAF, Aeronautical Systems
Div., Wright-Patterson AFB, Ohiol. tn: Electromagnetic Com-
patibility Sympasium, 16th, San Francisco, GCalif,, July 16-18, 1974,
Record. "New York, Institute of Electrical and
Electronics Enginzers, Inc., 1874.4 p. ]
The F-15 EMC engineering task was divided into six major
categories, related to grounding, shielding, hoending, noise and
susceptibility control, antenna system compatibility, and lightning
and precipitation static protectian. The F-15 EMC program was
initiated during the concept formufation phase and was an integral
part of contract definition, system devetopment, and the acquisition
phase. G.R.

A74-44069 # Corrosion on aircraft - Evaluation, examina-
tion, and elimination. || {Korrosion an Luftfahrzeugen - lhre
Beurteilung, Prifung und Behebung. 1i). H. Ebert (Staatliche
Luftfahrtinspektion, Berlin, East Germaay}, R. Hermann, and A.
Romer {VEB Kombinat Spezialtechnik, Dresden, East Germanyl.
Technisch-dkonomische Informationen der zivilen Luftfahrr, vol. 10,
no. 4, 1974, p. 206-214, B refs. In German,



The occurrence of corrosion on the various sections and
components of an aircraft is considered. Visual inspection regarding
carrosion attack is supplemented by measurements of corrosion
depth. Approaches for periodic corrosion control measures are
discussed together with the determination of the causes of corrosion
andl decisions regarding the remaining operational life of companents
hefore corrective action must be taken. Procedures are described for
the elimination ot corrosion damage in the case of aluminum,
magnesium, and iron materials, G.R.

AT74-44071 § The Soviet radio navigation procedure RSBN
{Das sowijatische Funknavigationsvarfahran RSBN). P. Korrell {Hoch-
schule fir Verkehrswesen, Dresden, East Germanyl. Techaisch-
Gkonomische nformationen der zivilen Luftfahrt, vol. 10, no. 4,
1974, p. 223-228, 8 refs. In German.

The RSBN system of navigation, which was introduced in civil
and military aviation of the Soviet Union, satisfies many of the
requirements desired in an ideal internaticnal navigational system.
During the approach for landing the polar coordinate system used
provides the pilot with continuous data concerning the distance of
the aircraft from the airport. The further development of RSBN
provides possibilities for guiding the approach of vertically landing
aircraft. Operational and design details of the RSBM system are
considerad, giving attention also to the employment of digital
approaches in the most recent system developments. G.R.

A74-44073 # Dolphin airship with undulating propulsion -
Action of tha glastic drive blades {Delphinluftschiff mit Wellantrieb -
Wirkung elastischer Wellerblitter). W. Schmidt (Gesellschaftliche
Forschungs- und Entwicklungsbiro fiir Luftschiffahrt, Dresden, East
Germany). Technisch-dkenomische informationen der zivilen
Luftfatrt, vol. 10, no. 4, 1874, p. 240-242. 6 refs. In German.

A study of the operational characteristics of rigid and of elastic
drive blades was conductad. Thrust, stress, and glectrical parameters
pbtained in both cases are presented in a graph. The evaluated results
show that thrust performance vaiues are twice as high for the elastic
drive blades. Relations batween driving veloeity, motor performance,
and rotational speed are aiso considered. G.R.

A74-44161 * Effect of frictional heating on brake materials.
T-L. Ho, M. B. Peterson, and F. F. Ling (Rensselaer Polytechnic
Institute, Troy, N.Y.). Wear, vol. 30, Qct. 1974, p. 73-91. § refs.
Grant No. NGR-33-018-152.

An exploratory study of the properties of aircraft brake
materials was made to determine ways of improving friction and
wear behavior while minimizing surface temperatures. 1t is found
that frictional variation at high temperature involves material
softening and metal transfer, formation of oxides, and surface
melting. The choice of proper materials to combat these effects is
discussed. Minimum surface temperatures are found to result from
use of materials with large density-specific heat and density-specific
heat-conductivity factors, use of a higher |oad-lower friction system,
and maximization of the contact area. Some useful trade-off criteria
for the size of brake disks against weight considerations are
suggested. Additional information on material behavior and peak
braking temperatures was gathered from an inspection of used brake
pads and rotor disks, LK,

A74-44314 % Analysis of acoustic radiation in a jet flow
anvironment. P. Mungur (NASA, Langley Research Center, Joint
Institute for Acoustics and Flight Sciences, Hampton, Va.; Gearge
Washington  University, Washington, D.C., H. E. Plumblee
{Lockheed-Georgia Co., Marigtta, Ga.), and P. E. Doak (South-
ampton, University, Southampton, England). Journal of Sound and
Vibration, vol. 36, Sept. B, 1874, p. 21-62. 20 refs, Research
supported by the Science Research Council of England, Lockheed
Georgia Co., and NASA,

The analysis of sound fields from arbitrary source distributions
in terms of Legendre and spherical Hankel functions is well known.
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A74-44314

The purpose of this paper i3 to extend this classical method of
analysis to environments such as jet flows where flow and flow
gradients are inherently present. The wave-equation governing the
radiation of sound in such an environment is derived. The steady
state flow and flow gradients in the axial and wansverse directions
appear as coefficients in the terms of the wave-equation. A
semi-numerical method is used to solve the wave-equation in terms of
maodified spherical harmonies yielding the phase velocities and the
directivities of an infinite set of modes. The directivity of each mode
is obtained in terms of modified Legendre functions by numerical
integration. Some results of these directivity and phase-velocity
calculations are presented for a limited number of frequency and
flow parameters, Both convective and shear refraction are shown to
be important, (Author)



STAR ENTRIES

N74-31414%§ National Aeronautics and Space Administration.
Langley Research Center, Langiay Station, Va.
THEORETICAL AND EXPERIMENTAL LONGITUDINAL
AEAQODYNAMIC CHARACTERISTICS OF AN ASPECT
RATIO 026 SHARP-EDGE DELTA WING AT SUBSONIC.
SUPERSONIC, AND HYPERSONIC SPEEDS
Charles H. Fox, Jr. and John E. Lamar Washington Aug. 1974
45 p refs
(NASA-TN-D-7651; L-9328)
a1A

The suction analogy concept of Polhamus for predicting
vortex lift in conjunction with an appropriate potential-flow
solution is called the present method. This mathod is applied to
an aspect ratio 0.25 sharp-edge delta wing from a Mach number
of 0.143 10 10.4 in free air and at 0.074 in ground aeffect, and
also to an aspect ratio 0.36 triangular crosssectional body at a
Mach number of 6.9. The models had subsonic |eading edges
at the teat Mach numbars. Vortex-flow sffects could be neither
confirmad nor denied to exist at high spesds because of tha
lack of flow visualization above a Mach number of 0.143, The
data, howsver, could be better predicted by including a vortex-flow
effect, although not always to the extent predicted from the
present method because of the presence of actual and hypothe-
gizad unmodeled flow situations. The method of Nenni and Tung
{NASA CR-1880) tended to confirm the existence of vortex
flow at hypersonic speeds. The hyparsonis-tangent-cone method
predicted bast the delta-wing results over the test angle-of-attack
range and hypersonic Mach number range and did equally as
well as the present method for the triangular body. Autheor

Avail: NTIS HC $3.25 CSCL

N74-314168*§ National Asronautics and Space Administration.
Langley Research Centar, Langlay Station, Va.

AERODYNAMIC CHARACTERISTICS OF THREE SLENDER

SHARP-EDGE 74 DEGREES SWEPT WINGS AT SUBSONIC.
TRANSONIC, AND SUPERSONIC MACH NUMBERS
Edwin E. Davenport Washington Aug. 1974 77 p refs
(NASA-TN-D-7631; L-3433) Avail: NTIS HC $4.00 CSCL
01A

Slender sharp-edge wings having leading-edge sweep angles
of 74 deg have been studied at Mach numbers from 0.60 to
2.80, at angles of attack from gbout minus 4 deg to 22 deg.
and at angles of sideslip from O deg to B deg. The wings had
delta. arrow, and diamond planforms. The experimental tests
were made in the Langley B-foot transonic pressure tunnel and
the Langley Unitary Plan wind tunnel test section number 1.
The theoretical predictions were made using the theories of NASA
TN D-3767 and NASA TN D-5243. The results of the study
indicated that the lift and drag characteristics as affectad by
planform and Mach number could be reasonably well predicted
tor the delta wing in the subsonic and transonic Mach number
range. In the supersonic range, the delta and diamond wings
waere sbout equally good in the degree of agreemant betwesn
axperiment and theory. In making drag-due-to-lift predictions
the vortex lift effects must be taker into account if reasonable
rasults are to be obtained at moderate or high lift coefficients.

Author
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N74-31442

N74-31418%# National Aeronautics and Space Administration.
Langley Research Canter. Langley Siation, Va.
SUBSONIC AND SUPERSONIC LONGITUDINAL STABILITY
AND CONTROL CHARACTERISTICS OF AN AFT TAIL
FIGHTER CONFIGURATION WITH CAMBERED AND
UNCAMBERED WINGS AND UNCAMBERED FUSELAGE
Samuel M. Dollyhigh Washington Aug. 1974 98 p refs
(NASA-TM-X-3078; L-9463) Avail. NTIS HC $4.00 CSCL
o1c

An investigation has been made in the Mach number range
from Q.20 to 2.16 1o determine the longitudinal aerodynamic
characteristics of a fighter airplane concept. The configuration
concept employs a single fixed geometry inlet. a b0 deg
leading-edge-angle clippad-arrow wing. & single large vartical tai,
and low horizomal tails. The wing camber surface was optimized
in drag due to lift and was designed to be self-trimming at
Mach 1.40 and at a lift ¢oefficient of 0.20. An uncambered or
flat wing of the same planform and thickness ratio was also
tested. However, for the prasent investigation, the fuselage was
not cambered, Further tasts should be made on a cambered
fuselaga version. which aitempts to preserve the optimum wing
loading on that part of the theoretical wing enclosed by ths
fuselage. ' Author

N74-31421%§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
LATERAL-DIRECTIONAL STABILITY CHARACTERISTICS
OF A WING-FUSELAGE CONFIGURATION AT ANGLES OF
ATTACK UP TO 44 DEG
William P. Henderson and Jarrett K. Huffman Washington Sep.
1974 36 p refs
{NASA-TM-X-3087; L-3541)
018

An investigation has been conducted to determine the effects
of configuration variables on the lateral-directional stability
characteristics of a wing-fuselage configuration. The wvarigbles
under study included variastions in the location of a single
center-line vertical tail and twin vertical tails, wing height,
fuselage strakes. and horizontat tails. The study was conducted
in the Langley high-speed 7-by 10-foot tunnel at a Mach number
of 0.30, at angles of attack up to 44 deg and at sideslip angles
of O deg and plus or minus 5 deg. Author

Avail: NTIS HC $3.25 CSCL

N74-31427*§ Massachusetts- Inst. of Tech., Cambridge.
FLIGHT CONTROL SYSTEMS RESEARCH Annual Report,
1 Sep. 1872 - ¥ Sep, 1973
H. P. Whitaker, Y. Baram, and Y. Cheng Nov. 1973 50 p
refs
(Grant NGL-22-009-548)
(NASA-CR-139595; RE-88)
0icC

Theorstical development is reported for the parameter
optimization design technique needed for digital flight controf
system design. The results of an example case study applying
the optimization technique for continuous systems to an F-8
aircraft feedback control system are presented. The concept of
avolving the simplest systern configuration that is capable of
meating a specified set of performance requirements is illustrated
in this work. Author

Avail: NTIS HC $5.50 CSCL

N74-31442 Roval Aircraft Establishment, Farnborough (England).
Controls and Displays Div.
ON THE DESIGN AND EVALUATION OF FLIGHT CONTROL
SYSTEMS
F. R. Gitl fn AGARD Advan. in .Control Systems
13 p refs

An analysis of flight test results of control systems for fightar
and transport aitcraft is presented. The systems under consider-
ation employ conventional linear control policies with the design
being based on a parameter optimization technique. The
two modes which are discussed are a pitch rate manguver
demand systemn for the fightar aircraft and an LS glide path
and flare system for the transport aircraft. Studies to replece

May 1974



W74-31443

linear control by variable gain pelicies are discussed. The reasons
for and the principles of the variable gain control policias are
outiined. The principles of flight evaluation mathods employed
with the control system tests are included. Author

N74-31443 Honeywell, Inc.. Minneapolis. Minn.

A FLY-BY-WIRE FLIGHT CONTROL SYSTEM FOR DECOM-
PLEC MANUAL CONTROL

A. J. VanDierendonck, K. Bassett {AFFDL), and E E Yore /n
AGARD Advan. in Control Systems May 1974 7 p cafs

(Contract F33615-72-C-12686}

A sight line autopilot {SLAP} was designed for the AC-130
Gunship to improve the gun pointing abitity. This paper presents
the unique design procedura and development philosophy that
was used. It emphasizas the peculiarities of this weapon delivery
concept, the problem areas and the results of the daesign.
Multi-axes coupling. digital computer control, available measure-
ments, and optimistic performance requirements prompted the
use of modern control design techniques. Cptimal control laws
were gensrated for all modes and submodes. Mo classical analysis
was performed. Proportional-plus-integral control was included
to reduce nonlinear effects. Both linear and nonlinear simulation
results verified that the autopilot met the optimistic performance
requirements in spite of poor performing servo-actuators, which
limited the bandwidth of control laws. Mare recently, ground
and flight tests have been performad. Author

N74-31447 Bodenseowerk Geraetetechnik G.m.b.H., Uaberlingan
{Wast Germany).
REALIZATION AND FLIGHT TESTS OF &M INTEGRATED
DIGITAL FLIGHT CONTROL SYSTEM
Robert K. Zach /i AGARD Advan. in Control Systams May
1974 20 p rels

The introduction of digital computers into modern aifcraft
control systems for the intagration of all the functions in a complex
automatic flight control system is discussed. In order to realize
such practical systems economically, the functional requirements
for the computar and interface were firsy darived by the analysis
of the tasks and by the hybrid simmulation of the functions, whare
the aircraft and actuators ware simulated on an analog computer
and the AFCS on a general purpose digital computer. Based on
these reguirements, a free programmable in-flight simulator was
designed, built and flown in the test aircraft. This equipment is
compatible with the laboratary hybrid simulation equipment. The
in-flight simulator allows experiments of different control laws,
and was used to check and prove the required control form for
a special digital system developed for flight control. As is shown,
this latter system fulfills all the fungtional requirements and
consists of a small digital computer. an interfaca for signal
conversion and a pilots control panel. AH functions of a modern
AFCS. such as stabilizer, automatic approach. automatic landing
and other autopilot functions as well as preflight and inflight
tests were intagrated, by programming the semiconductor
mermory. The flight trisls of this system in the test aircraft
showed the satisfactory functioning of the system over the whole
aircraft flight envelope. The good control characteristics were
confirmed with the measured responsas in flight. Authar

N74-31450* National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

DESIGN AND FLIGHT EXPERIEMCE WITH A DIGITAL
FLY-BY-WIRE CONTROL SYSTEM IM AN F-B AIRPLANE
Dwain A. Deets and Kenneth J. Szalai /n AGARD Advan. in
Contral Systems May 1974 10 p refs

CSCL D1¢

A digital fly-by-wire Hight control systam was designed, built,
and for the first time flown in an airplane. The system, which
uses components from the Apollo guidance system, is installed
in an F-8 girplane as the primary conirol system. A lunar madule
guidance computer is the central element in the three-axis.
single-channal. multimade. digital control system. A triplex
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slectrical analog system which provides unaugmented control of
the airplane is the only backup to the digital system. Flight
results showed highly successful system aperation, althaugh the
trim update raté was inadequate for precise trim changes, causing
minor concern. The use of a digital system to implement
conventional control laws proved to be practical for flight. Logic
functions coded as an integral part of the control laws were
found to be advantageous. Although software verification required
extensive effort. confidence in the software was achieved.
Author

N74-31451 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick [West Germany}.

DIGITAL FLY-BY-WIRE CONTROL SYSTEM WITH SELF.
DIAGNOSING FAILURE DETECTION

R. Onken, H. P. Joenck. L. Tacke, and M. Gottschlich /r AGARD
Advan. in Control Systems May 1974 7 p refs

A solution is presented to the problem of achieving real
fail-safe behaviour for fly-by-wire systems, no longer depending
on the reliability of the monitor/voter device and the probability
of the occurrence of dormant errors. This is accomplished by
the use of stand-by redundancy in conjunction with selfdiagnosing
faiture detection which is independent of the control signal state.
Each redundant unit is autonomous with respect to the failure
detection, such that. depending on the inspection rate, perfact
information about the reliabifity status of the system. including
the failure detection itself, is available at any time. The feasibility
of this approach is demonstrated by the fly-by-wire system which
is installed and successfully flown in a HFB 320 jet aircraft.

Author

N74-31452 Air Force Flight Dynamics Lab,, Wright-Patterson
AFB, Ohio.

B8-52 CONTROL CONFIGURED VEHICLES FPROGRAM

R. P. Johannes and G. O. Thompson /7 AGARD Advan. in
Control Systems May 1974 10 p refs Prepared in cooperation
with Boaing Co.

A test program to evaluate the control canfigured vehicles
[CCV) program is discussed. The purpose of the program is to
vatidate achievable resuits of the CTV system concepts on largs
flexible aircraft, such as the B-52. The four concepts which are
involved in the flight test are: {1) ride control, (2] flutter mode
control, {3} maneuver load centrol, and (4} augmented stability.
The potential benefits of the CCV concept and the results of
the ride control system flight tests are analyzed. Author

N74-31486 Air Faorce Flight Dynamics Lab., Wright-FPattesson
AFB. Ohio.

V/STOL AIRCRAFT COMTROL/DISPLAY CONCEPT FOR
MAXIMUM QPERATIOMAL EFFECTIVENESS

Kenneth W. McElreath. James A. Klein (Collins Radio Co.). and
Raiph C. Thomas {Collins Radio Co) /n AGARD Advan. in
Control Systems May 1974 8 p refs

Vertical/Short Takeoff and Landing (V/STOL aircraft and
their unique missions define four requirements for a practical
and suitable IFR control/display system: {1} maximum flight
profile Aexibility, (2} flight caontrad precision, {3} low pilot workload,
and {4} simplicity at low cost. A system concept which has
made significant progress in meeting these requirements is
described. The systern concept is that of retaining the human
pHot as an active control element, augmented by an integrated
system of displays, steering computation, and automatic control
elements. The tagk allocation between the pilot and the automatic
portion of the system optimizes the pilot's flexibility and control
effectiveness in the control tasks for which he is most suited.
complementad by the pracision and reduction in workload afforded
by automatic control techmgues. The approach taken in the
development of the sysiem was ta first define the mission tasks
to be performed and the system constraints. Analysis and
pilot-in-the-ioop simulation determined the most effective control
scheme and the optimum human-automatic interface. Flight testing
then validated the system concepts in hardware form aboard 2
CH-3E helicopter test bed. Author



N74-31466 Royal Aircraft Establishment, Bedford (England).
AUTOSTABILIZATION IN VTOL AIRCRAFT: RESULTS OF
FLIGHT TRIALS WITH SC 1
H. W. Chinn {7 AGARD Advan. in Control Systems May
1974 16 p refs

The flight control system developed for the SC 1 jet lift
VTOL research aircraft is described and an account given of «s
behaviour throughout the flight envelope: vertical take-off and
landing, transition and conventional flight, The systam, which
provided artificial directional stability in the yaw and maneuver
demand in the pitch and roll axes, gave a stable aircraft while
retaining & high degree of maneuverability. Comparison is made
with existing handling criteria and the ways in which demand
systams inevitably contravene certain of these criteria are
discussad. Author

N74.31458f Advisory Group for Aerospace Research and
Development, Paris {France).
AIRCRAFT DESIGN INTEGRATION AND OPTIMIZATION.
VOLUME 1
Jun. 1974 347 p refs in ENGLISH: partly in FRENCH Conf.
held at Florence, Italy. 1-4 Oct. 1973
(AGARD-CP-147-Vol-1) Avail. NTIS HC $20.50

The proceedings of a conference on aircraft design integration
and optimization ate presentad. The subjects discussed include
the following: {1} the preliminary design process and its impact
an cost, (2) methods and approaches for balancing requirements,
capabilities. and costs in aircraft design, {3) analysis, optimiza-
tion, and validation testing techniques., and {4} the integration
of subsystems and application of new technology.

N74-31458 Air Force Flight Dynamics Lab., Wright-Patterson
AFB. Ohio.

THE ROLE OF PRELIMINARY DESIGN IN REDUCING
DEVELOPMENT, PRODUCTIDN AND OPERATIONAL
COSTS OF AIRCRAFT SYSTEMS '

William E. Lamar /n AGARD Aircraft Design Integration and
Optimization, Vol. 1 Jun. 1974

Mathods for reducing the development, production, and
operational costs of aircraft systems through preliminary design
procedures are discussed. The manner in which the preliminary
design process is conductad is analyzed. The critical program
decisions which are made on the basis of the preliminary design
process are identified. The preliminary process is further defined
to show the application for assessing the payoff of technical
innovations and emerging technologies on system capabilities.
Diagrams are provided to show the preliminary design flow chart,
system program ghases, preliminary design process uses, and
cost reduction methodologies. Author

N74-31480 General Dynamics/Fort Worth, Tex.
PRELIMINARY DESIGN ASPECTS OF DESIGN-TO-COST
FOR THE YF-16 PROTOTYPE FIGHTER

Wiliam C. Dietz fn AGARD Aircraft Design Integration and
Optimization, Vol. 1 Jun. 1974 16 p

Methods for reducing the development costs of the YF-16
aircraft are discussed. The YF- 16 prototype aircraft was conceived
and is being developed as a low-cost, exceptionally high-
maneuvering-performance fighter aircraft. To meet the cost/
performance objectives, a number of advanced technology
faatures, inctuding vortex iift, variable wing camber, wing/body
blending, relaxed static slabihw/flv—by-wire. and high-perfarmance
normal-shock inlet. were optimized and integrated dunng the
preliminary design phase. The basic design cencept was to apply
these advanced technologies in a way, first, to produce a smali-size
aircraft and, second to achieve simplicity - both of these design
objectives having a direct benaeficial effect on tha development.
acquisition, and life-cycle cost. The resulting configuration is
predicted to meat all program cost/pen‘otmance ohijectives.

Author
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M74-31488 Boeing Commercial Airplane Co. Seattle, Wash.
DESIGN EVOLUTION QF THE BOEING 2707-300 SUPER-
SONIC TRANSPORT. PART 2: DESIGN IMPACT OF
HANDLING QUALITIES CRITERIA, FLIGHT CONTROL
SYSTEM CONCEPTS, AND AEROELASTIC EFFECTS ON
STABILITY AND CONTROL

W. T. Kehrer /7 AGARD Aircraft Design Integration and
Optimization, Vol. 1 Jun. 1874 10 p refs

The intensive efforts undertaken to develop an economically
compaetitive SST are discussed, New design approaches in the
areas of airplane longitudinal contral and stability and flight control
systems design were daveloped. Extensive research work was
conducted to push the state of the art as bard &s possible in
the development of handling gualities criteria and in the design
evolution of the stability augmentation system. The end product
was a control-configured vehicle employing multiple redundant
slectronic stability augmentation systems to mest design
requirements for both normal handling qualities and minimum-safe
handling qualities, This desgn approach centributed substantial
gains in range/payload capability over that atiainable through
the conventional approach that inhibits airplane design through
the requirement to pravide inherant aerodynamic stability.
Throughout all of the design development work the effects of
structural aergelastics on aircraft stability and corrol played a
major sole in configuration design decisions. The complex

_ angineering work involved in the aeroelastic analyses paced tha

configuration development dasign cycles and contributed
substantially to the 1018l enginearing costs. The eapsarience gained
in these areas has identified the need for improved gquality,
automated aaroelastic analysis methods to speed the design
development work and reduce the engineering costs and design
risks. Author

N74-31469 British Aircraft Corp.. Praston (England).
Aircraft Div.

AECENT EXPERIENCE FROM BAC AIRCRAFT FOR NATOC
P. J. Midgley /n AGARD Aircraft Desian Integration and
Optimization, VYol. ¥ Jun. 1974 10 p ref

Military

An analysis of trends in total cost of ownership of cambat
aircraft was developed. The life cycle cost analysis is related to
the Air Force budget and ways are considered in which the
rising costs of Air Force operations may be alleviated. The subjects
discussed include the following: (1) Air Force budget trends, {2}
the procurement process, (3) life cycle costs, {4) taunch and
acquisition ¢osts, (5) development philosophy, |8} operating costs,
and (7) training costs. Charts, graphs. and diagrams are included
to illustrate the cantents of the text. Author

N74-31470 Aeronauticai Systems Div., Wright-Patterson AFB,
Ohio.

THE F-15 DESIGN CONSIDERATIONS

Harry E. Rifenbark and Richard D. Highet /n AGARD Aircraft
Design Integration and Optimnization, Vol. 1 Jun. 1974 11 p

The majar design consideraticns of the F-15 air superionty
aircraft are traced from the initial requirements. through the design,
and inte the flight testing. Selection of the overall configuration
is discussed with particular emphasis an the wing. inlet, and
secondary power design. The ground and flight test programs
are briefty reviewed. Author

N74-31477 Royal Aircraft Establishment. Farnborough (England).
INITIAL-DESIGN OPTIMISATION ON CIVIL AND MILITARY
AIRCRAFT
D. L. | Kirkpatrick and M. J. Larcomba J/n AGARD Aircraft
Design Integration and Qptimization, Vol. 1 Jun. 1874 18 p
refs

The development of a computer program which can optimize
the preliminary design of a subsonic, swept-wing, jet transport
aircraft is discussed. The program can be used to assess rapidly
the effects on .tha optimum design of changes in the specified
performance or of advances in aerodynamic. structural, or engine
technalogy. Compound gptimization functions. including several
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of the aircraft characteristics, with different waighting factors
can be used to produce designs in which large improvemants in
some characteristics have been obtained with small penalties in

others. Author
N74-31478 Societe Nationale Industriells Aerospatiale, Paris
{France}.

NEW TECHNOLOGIES AND MAINTENANCE OF HELICOP-
TERS

Jacques Andres /n AGARD Aircraft Design Integration and
Optimization, Vol. 1 Jun. 1974 13 p In FRENCH

Two fundamental criteria are proposed to study helicopter
maintenance: spacific costs which constitute the reference for
the purchase price of the helicopter and the specific operational
price which constitutes the reference cost in helicopter utitization.
Data are also given on the problem of cost of performance,
security. and comfort in helicopter design. The contribution of
new technologies to actual helicopter cost effectiveness was
evaluated. Transl. by E.H.W,

M74-31479 Vereinigte Flugtechnische Werke G.m.b.H., Bremen
{West Germany),

DESIGN OPTIMIZATION OF THE VAK 1518 AND ITS
EVALUATION BASED ON RESULTS FROM THE HARD-
WARE REALISATION AND TEST DATA

Rolf Riccius and Bernhard Wolf /» AGARD  Aircraft Dasign
Integration and Optimization, Vo, 1 Jun. 1974 19 p refs

The design optimization procedura for the VAK 1918 fighter
aircraft is discussed. The procedure of design optimization s
avaluated based on the results obtained from ground and Right
tests. The emphasis in the original planning was paced on aircraft
performance. The results of the tradeoff studies in combination
with point design studies are repoarted. The different approaches
to the power plant selaction are defined. The rationale behind
the final selection of the aerodynamic configuration is explained.

Authar

N74-31480 Office Mational d'Etudes et de Recherches
Agrospatiales. Paris [France).
CONCEPT CCV AND SPECIFICATIONS
Jean-Claude Wanner 7 AGARD  Aircraft Dasign Integration
and Optimization, Yol. 1 Jun. 1974 & p In FRENCH: ENGLISH
summary

The application of the control configured vehicle {CCV) concept
to the design stage of new aircraft is discussed. The systems
considered under the CCV concept are: {1) static stability
compensation. {2} maneuver toad control. (3} active ride control,
and (4} active flutter control. The averall goal of the CCV concept
is to take advantage of the most recent technological progress
in electronics and to maka use of new types of control actuators
in order to satisfy the compromise between performance, handling
qualities, lifetime. and cost. Authos

N74-31481 Boeing Co.. Wichita, Kans.

INTRODUCTION OF CCV TECHNOLOGY INTO AIRPLANE
DESIGN

Richard B. Holloway /n AGARD  Aircraft Design Integration
and Optimization, Vol. 1 Jun. 1974 16 p refs

Ihe control configured vehicle {CCV) aircraft design process
is compared with convantional design procedures. The CCV
procedure capitalizes on the potential of considering advanced
flight cantrol concepts during the initial parametric studies and
trades. Formulation of the parametric aircraft can also be altered
by the CCV approach, since traditional empirical design procedures
no ionger necessarily apply. CCV studies indicate that the most
significant performance improvements are achigeved in the
following functions: {1} augmented stability, (2} gust Joad
alleviation. (3) maneuver load control, {4) fatigue reduction. {5}
ride cantrol, and {6} flutter mode contral. Author
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N74-31483 Messerschmitt-Boslkow-Blohm G.m.b.H.. Munich
(West Germany).

ADVANCEMENTS LN FUTURE FIGHTER AIRCRAFT
Wolfgang Herbst /n AGARD  Aircraft Design Integration and
Optimization, Vol. 1 Jun. 1974 7 p refs

An analysis of advanced design technology as applied 1o
future fighter aircraft was conducted. The following conclusions
ware ieached: (1) a naw aircraft development can be justified i
tha performance of the new aircraft exceeds that of the old by
15 to 2Q percent, (2) foreseeable technological air frame advances,
such as CCV and composites. do not justify the davelopment of
new weapon systems, per se, (3) refent engine technology
advances allows g performance improvement which will justify
new aircraft design, and (4) foreseeable air frame advances will
pay off if applied to new aircraft development. Author

N74-31485%§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station. Va.
LOW-SPEED AERODYNAMIC CHARACTERISTICS OF A
HYPERSONIC AESEARCH AIAPLANE CONCERT HAVING
A 70 DEG SWEPT DELTA WING
Theadore R. Creel, Jr. and Jim A. Penland Aug. 1974 78 p
refs
(NASA-TM-X-71974] Avail: NTIS HC $4.00 CSCL 01C

An experimental investigation of the low -speed static
longitudinal, latesal and directional stabitity characteristics of a
hypersonic ressaich airplane concept having a 70 deg swept
deita wing was conducted in a low-spaed tunnel with a 12-foot
{3.66 meter) octagonal test section. Aircraft component variations
inciuded: (1) fusalage shape modifications. (2) tip fins, {3) center
vertical fin, (4} wing cambes, and {5) wing planform. This
investigation was conducted at a dynamic pressure of 262.4 Pa
(5.48 psfl, 2 Mach number of 0.06. and a Reynolds nurmber of
2.24 millien, based on body length. Tests were conducted through
an angle-of-attack range of O deg to 30 deg with elevon deflections
from +5.0 deg to minus 30.0 deg. The complete configuration
axhibited positive static longitudinal, lateral and directionai stability
up to angles of attack of at least 20 deg and was trimmable 10
titt coefficients of at least 0.70 with glavon deftections of minus
30 deg. ' Authar

N74-31486%f Douglas Aircraft Co., Inc.. Santa Monica, Calif.
PARAMETRIC 5TUDY OF STOL SHORT-HAUL TRANSFPORT
ENGINE CYCLES AND OPEAATIONAL TECHNIQUES TO
MINIMIZE COMMUNITY NQISE IMPACT Final Report
E. P. Schuld, J P. Crovello, J. H. Lindley, L H. Quick. F. S
LaMar. and R. H. Young Jun. 1874 418 p refs
{Contract NAS2-6994}
{NASA-CR-114759; MDC-J4437) Avait: NTIS HC$24.00 CSCL
o1C

The effect of aircraft operational technigues in the terminal
area on community noise impact of future short-haul aircraft
was studied. One mechanical-flap {MF) aircraft and one
extainally-blown-flap (EBF) aircraft were used to study the noise
impact at four U 8. airports: Hanscom Field (Boston): Washington
National: Midway (Chicago}l; and Orange County (California). The
EBF aircraft was the final design E-150-3000 aircraft developed
during the NASA STOL Systems Study. With the exception of
Washington National (DCA), the study showed that a reduction
of approximataly 40 percent in the number of people highly
annoyed {(as defined in the studyl can be obtained by using
these cperstional tachniques. At DCA the number of people
highly annoyed using the standard procedure was quite low,
but it is significant that the minimum-impact case for Runway
36 reduced the number of pecple highly annoyed to zero by
using a power cutback and a turning departure path. The evaluation
procedures and methodology devesloped in this study represents
an advance in acoustical state-of-the-art and should provide an
effective and useful tool for determining aircraft noise impact
upan the airport community. Author



N74-314804 Cranfield Inst. of Technology {England).
AIRCRAFT DESIGN STUDIES: E67 TILT-WING EXECUTIVE
AIRCRAFT
D. Howe Aug 1973 &4 p réfs
{Cranfield-Aero-23) Avail: NTIS HC $5.75

The EB7 configuration dasign is for a vertical take off and
landing aircraft for executive use whose vertical flight capability
was achieved by using tha filt wing concept. The initial version
of the design power provided far two Raolls Royce H1400 Gnome
turboshaft engines driving two 16 ft diameter propellers. Cross
shaft interconnection between the propellers was included in
the layout, although the need for four engines to cater for an
engine faifure condition in vertical flight became apparent. The
pressurized cahin is designed 1o accommodate up to 18 passengers
in a high density feeder role. Conventional design technigues
were used throughout. A market survey showed that the design
had significant advantages relative either 1o a helicopter or a
twin jet executive type. Authar

N74-31493*} Scientific Translation Service, Santa Barbara, Calif.
PROPELLERS AND HEUCOPTER BLADES OF FIBER-
REINFORCED SYNTHETIC RESIN MATERIALS
Ultich Huetter Washington NASA Aug. 1974 27 p refs
Transl. into ENGLISH from Jahrbuch 1960 der. WGL {West Ger.),
1960 p 374-381 Presented at 4th European Aerodyn. Congr.,
Cologne, 18-22 Sep. 1960
(Contract NASw-2483)
(NASA-TT-F-15859) Avail: NTIS HC $4.50 CSCL 0iC

Shell structures for propeilers and helicopter blades are
predominantly under centrifugal loads and tharefore essentially
subjected to such extensive radial stresses that full advantage
can be taken of the high tansile strength of strand-reinforced
synthetic rasin materials. Great difficulties have been encounterad
in the past with the diffusion of end loads into fiberglass reinforcad
compound materials. These difficulties, however, can bs overcome
by applying the loop method. a mathod by which the diffusion
into various strands is accomptlished by means of loops formed
by continuous layers of strands. By special treatment of the
strands before being placed into the mould, any arbitrary
distribution of thickness of the shells can be achieved withaut

using special jigs. The application of various manufacturing

techniques to the manufacture of aerofoils in farge interval flow
engines, propellers and helicopter blades is itlustrated. Author

N?74-31494*§ Scientific Translation Service, Santa Barbara, Calif.

GUST MEASUREMENTS ON CONCORDE

R. Dieudonne Washington NASA Aug. 1974 37 p Transl.

into ENGLISH from AAAF 10th Collog. d’'Aerodyn. Appliquee

{tilla), 7-9 Nov. 1973 29 p

{Contract NASw-2483)

(NASA-TT-F-15837) Awvail. NTI$ HC $5.00 CSCL 01C
Scale models of wing, wing and fuselage and complate SST

Concorde models have been tested for gust effects on trajectory,

velocity and acceleration for free flight conditions. The trajectory

measures 20 chords and the gust is simulated with blowers.

Experimental results are compared with calculations of stall

conditions and suggestions for improvement are given.  Author

N74.31495% Boeing Commercial Airplane Co., Seattle. Wash
V/STOL LIFT FAN COMMERCIAL SHORT HAUL TRANS-
PORTS: CONTINUING CONCEPTUAL DESIGN STUDY
J. M. Zabinsky. W. £ Minkler, J G. Bohn, T. Dgrbyshire, J. E.
Middiebrooks, J. P. McBarron, B. Williams. and C. W. Miller
Washington NASA Jul. 1974 104 p refs
{Contract NAS2-6563)
{NASA-CR-2437. D6-41537)
o1c .
A design study of commarcial V/STOL transport airplanes
for a 1985 operational time period has been made. The baseline
migsion considered was 400 nmi at a cruise speed of M =
0.75 and a 100-passenger payload with VTOL Variations from
the baseline included mission distance, payload, cruise speed,
and propulsion system failure philosophy. AH designs used
propulsion systems consisting of multiple gas generators driving
remote tip turkine kft and lift/cruise fans, By considering the

Avail: NTIS HC $450 CSCL
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fan 10 be designed for operational reliability. significant simplication
of the airplane systems and reduction in airplane size and cost
can be achieved. Author

N74-31498*¢ National Asronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
ANALYTICAL MODEL FOR TILTING PROPROTOR AIlR-
CRAFT DYNAMICS, INCLUDING BLADE TORSION AND
COUPLED BENDING MODES, AND CONVERSION MODE
OPERATION
Wayne Johnsan Aug. 1974 160 p refs Prepared in coaperation
with Army Air Maobility R and D Lab.. Moffett Field. Calif.
(NASA-TM-X-62369) Avail: NTIS HC $5.00 CSCL O1C

An analytical model is developed for proprotor aireraft
dynamics. The rotor model includes coupled ffap-lag bending
modes, and blade torsion degrees of freedom. The rotor
aerodynamic maodel is generally valid for high and low inflow,
and for axial and nonaxial flight. For the rotor support, a cantilever
wing is considered: incorporation of a more general support with
this rotor model will be a straight-forward matter. Author

N74-31499*%§ National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
PROGRESS IN AIRCRAFT DESIGN SINCE 1903
1974 97 p
[NASA-TM-X-70319; L-9866)
01C

Significant developments in aviation history are documentsd
to show the advancements in aircraft design which have takan
ptace since 1903. Each aircraft is identified according to the
manufacturer, powerplant, dimensions, normal weight, and typical
perfarmance. A narsative summary of the major accomplishments
of the aircraft is provided. Photographs of each aircraft are
included. Author

Avail: NTIS HC $8.00 CsCL

N74-31501*§ National Aeronautics and Space Administration,
Ames Research Center, Moffett Field, Catif.
PERTURBATION SOLUTIONMS FOR THE INFLUEMGE OF
FORWARD FLIGHT ON HELICOPTER ROTOR FLAPPING
STABILITY
Wayne Johnson Aug. 1974 109 p refs Prapared in cooperation
with Army Air Mobility R and D Lab., Moffert Field. Calif.
(NASA-TM-X-62361) Avail. NTIS HC $850 CSCL 01C

The stability of the flapping motion of a helicopter rotor
blade in forward flight is nvestigated. using a perturbation
technique which gives analytic expressions for the sigenvalues,
including the influence of the periodic aerodynamic forces in
forward flight. The perturbation solutions are based on small
advance ratio (the ratio of the helicopter forward speed 10 the
rotor tip speed). The rotor configurations considered are a singla,
independent blade; a teetering rotor; a gimballed rotor with three,
four. and five or more blades; and a rotor with N independent
blades. The constant coefficient approximation with the eguations
and degrees of freedom in the nonrotating frame represents the
flap dynamic reasonably well for the lower frequency modes,
although it cannat, of course. be completely carrect. The transfer
function of the rotor flap response to sinusoidai pitch input is
examined, as an alternative ta the sigenvalues as a representation
of the dynamic characteristics of the flap motion. Author

N74.316504%# National Aeronautics and Space Administration,
Langley Research Center, Langley Station. Va.

BONDED COMPOSITE TO METAL SCARF JOINT PERFORM-
ANCE IN AN AIRCRAFT LANDING GEAR DRAG STRUT
William E. Howell Jul. 1974 25 p refs Presented at Army
Symp. on Sokid Mech., 1974, the Role of Mech. in Design -
Structural Joints, Cape Cod, Maine, 10-12 Sep. 1974
(NASA-TM-X-71895) Avail: NTIS HC $3.00 CSCL 0i1(

The structural performance of a boron-epoxy reinforced
titanium drag strut, which contains a bonded scarf joint and
was designed to the criteria of the Boeing 747 transport, was
evaluated. An experimental and analytical investigation was
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conducted. The strut was exposed to two lifetimes of spectrum
loading and was statically loaded to the tensile and compressive
design vitimate lcads. Throughaut the test program no evidence
of any damage in the drag strut was detected by strain gage
measurements, ultrasonic inspection, or visual observation. An
analytical study of the bonded joint was made using the NASA
structural analysis computer program NASTRAN. A comparison
of the strains predicted by the NASTRAN computer program
with the experimentally detgrmined values shows excellent
agreament. The NASTRAN computer program is a viable tool
for studying, in detail. the stresses and strains induced in a
bonded joint. Author

N74-31514¢ Notre Dame Univ., Ind.
PERFORAMANCE ESTIMATES FOR POWERED PARAFOIL
SYSTEMS Final Aeport
John D. Nicolaides Feb. 1974 67 p refs
{Contract F33615-71-C-1093; AF Proj. 6065}
{AD-779826; AFFDL-TR-74-12) Avail: NTIS CSCL 01/3

The estimated flight performance of powered parafoil systems
are presented for various system weights ranging from 10 pounds
10 10.000 pounds. Special attention is given to level flight.
climbing and descending flight, and take-off distance. The
equations of motion are summarized and the effect of the thrust
pitch angle is evaluated. Various system designs such as manned
flight. cargo and weapon detivery, and decoy and jammer vehicles
are considered as examples for using the performance curves
and equatians. Author {GRA)

N74-31515§ United Aircraft Corp, Stratford, Conn.
Aircraft Div, )
CONTINUQUS SEAM DIFFUSION BOND TITANIUM SPAR
EVALUATION Final Report, 20 Jun. 1972 - 20 Jan. 1974
Maron J. Bonassar and John J. Lucas Apr, 1974 73 p
(Contract DAAGA6-72-C-0175)
(AD-780029; AMMRAC-CTR-74-37) Avail. NTIS CSCL 01/3
The objectives of this program were astablishment of a
technology to fabricate helicopter titanium main rotor blade spars
cut from sheet material and joined by continucus seam diffusion
bonding (CSDE) and the eventuat application af this technology
in the manufacturing of various components at reduced overall
cost. The effects of different thermal treatments after bonding
were determined by tensile and fatigue testing of small test
specimens fabricated from titanium sheet flat panels joined hy
CSDB. Three 9-foot long spar sections were then fabricated,
and two were tested in fatigue. The results indicate that continuous
seam diffusion bonding has fatigue strength characteristics as
good as. or better than, present fusion welded main rotor blade
spar spacimens and should be further evaluated for this application.
{Modified author abstract) GRA

Sikorsky

MN74-31518§ Army Engineer Waterways Experiment Station,

Vicksburg, Miss.

HELICOPTER DOWNWASH DATA

Grady W. Leese and John T. Knight, Jr. Jun. 1974 49 p

(DA Proj. 1TG-62013-A-046)

8&3;’80754; AEWES-Misc-Paper-S-74-17)  Avail: NTIS CSCL
The report describes an investigation invelving measurement

af herizontal velocities, along and up to six feet abave the ground

surface_ generated by the rotor systems of various Army helicopters

during takeoff. hover, and fly-by operations. Measurements of

ground-wash velocities during various operational modes were

collected for QH-58A, OH-6A, AH-1G. UH-1H, UH-1M. CH-47,

and CH-54 helicopters. {Modified author abstract) GRA

N74-31817*§ National Aeronautics and Space Administratian.
Ames Research Center, Moffatt Field, Calif.

PROPELLER MODULATION EFFECTS ON A SCANNING
BEAM MiICROWAVE LANDING SYSTEM

Jack M. Pope and William H, Staghle Jul. 1674 42 p refs
Prepared in cooperation with Raytheon Co., Wayland. Mass.
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INASA-TM-X-82368) Avail: NTIS HC $3.25 CSCL 20N

An investigation to assess the modulation effects on
microwave signals transmitted through rotating prapeller blades,
Interruption of the antsnna line-of-sight signal by the rotating
propeller causes a variation of path loss, which produces essentially
an amplitude moduation of the received signal. This intarruption
or blockage effect is generally only partial because of edge
diffraction around the particular interfering propellar blade. Signals
reflectad from the rotating propeler will also cause Doppler
frequency shifts to be present in the recaived signals. A scanning
beam microwave landing system (MLS) known as MOQDILS
{medular instrument fanding system) was used to process the
received signals for display. The effects of propeller modulation
were studied by varying the following parameters: (1) spacing
between prapelfer and receiving antenna, (2} propeller dimensions,
13} propeller spead (rpml, [4) number of propeller blades, {5)
system data rate, (6) receiver response time, and (7) receiver
antenna apetture. Author

N74-31867§ Advisory Group for Aefrospace Research and
Development, Paris {France).
ANTENNAS FOR AVIONICS
Jun. 1974 528 p refs [n ENGLISH and partly in French
Prasented at tha 26th meeting of the Avionics Panel Symp.
Munich, 26-30 Nov. 1973
(AGARD-CP-139) Avail: NTIS HC $29.50

The application of avionics antennas in Aerosat systems is
considered by analyzing the feasibility of realizing required radiation
patterns either an the aircraft, on the satsllite. or on the ground.

N74-31680 Chelton (Electrostatics) Ltd.. Mariow (England).
AIRBORNE LOW-VHF ANTENNAS
Charles E. Cooper fn AGARD Antennas for Avionics Jun
1974 8 p

A blade type antenna design is considered for airborne
transmission and reception, with variants covering major sections
of the overall frequency band from 26 to 100 MHz. It usas
miniature high vacuum relays to tune via pre-selection of up to
six binary related inductors, providing up to sixty four tuning
comhbinations. with individual band widths varying from about
+ or - 05 to 50 MHz. The relays are remotely controlled
either manually or automatically, and the retune process can be
virtually instantaneous upon both receive and ready to transmit
modes, without having to be incepted by any period of transmis-
sion. Incorporation of a variable tuning system was compelled
by the specifted combination of total frequency coverage and
maximum allowable dimensions for the antenna, However,
experimental investigations into the practical limits of broadband-
ing produced an antenna design fixed tuned to cover 38 to
46 MHz, which is briefly described. A brief outline of a wideband
VHF homing antenna which uses elements formed out of
transparent metallic-film depositions upon the acrylic canapy of
the Gazells helicopter is included. Author

N74-316B4 Royal Radar Establishment, Malvern {(Engtand).
PROBLEMS OF LONG LINEAR ARRAYS IN HELICOPTER
BLADES
R. H. J. Cary
18 p refs
Helicopter blades offer sites for the inclusion of long
microwave anlennas to give narrow azimuthal beams scanned
by the rotation of the blades. The variation of blade attitude as
it rotates is such that it may lag, lead, bend in vertical and
horizontal planes and twist, and in consequence places limits
on the practical !ength of a linear array. The choice of location
far antennas. either in the front or trailing edge. or out or inbpard
i discussed. Certain advantages accrue from a design where
the anenna is located near the center of gravity of the biade
section. and radiating rearwards through the trailing edga, which
requires to be of dielectsic material. The length of the section
of the trailing edge can be employed as a dielectric tapsred

In AGARD Antennas for Avionics Jun. 1974



stab amignna to shape the beam in the vertical plane and give
more gain and direct the beam in a given direction. Theoretical
discussion of the mechanism of this antenna and the chaice of
permittivity for the dielectric slab is discussed. Author

N74-31685 Societe Technigue d'Application et de Recherche
Electronique. Massy (France}.

A COMMUTATION ON ANTEMNA SYSTEMS COVERING
STANDARD AIRCRAFT AND BALLOONS [SYSTEME
O'ANTENNES A COMMUTATION REALISANT UNE
COUVERTURE AVION AUX NORMES AEROSAT]

C. Ancona and P. Froidure fn AGARD Antennas for Avionics
Jun. 1974 8 p refs In FRENCH

Aeronauticat sateilite design, utilizing aircraft antenna systems,
to assure hemispheric toverage with a minimum of gain was
discussed. Three types of systems were considered: the afectric
scanner network, mechanical orientation solutions, and cemmut-
able antenna systemns. Several theoretical aspects of the prohlam
including angular relations, gain of antenna axis assuring such
coverage, and the minimum gain in the angular zone considared.
wera examined. Transl, by E.H.W.

N74-31686 National Aerospace Lab.. Amsterdam (Nethartands}.
A LINEAR ARRAY OF BLADE ANTENNAS AS AN AIRCRAFT
ANTENNA FOR SATELLITE COMMUNICATION

0. B. M. Pietersen, J. P. B. Vreeburg, and F. Klinker /7 AGARD
Antennas for Avionics Jun 1974 13 p  refs

In a ground-sateliite-aircraft communication systam tha
aircraft antenna is a critical part since it has 10 meet the typical
environmental requitements and possess a rather high gain. This
paper describes a suitable antenna system, installed on a Fokker
Friendship aircraft. It consists of a linear array of blade anten-
nas, a powar division and phase shifting netwerk in coax technique
and a manual controlled beam selector/indicator. The design of
the array is based on a mathematical model that has been
constructed from theoratical considerations and experimental
results. Mutwal coupling effects are accounted for by using
scattering coefficients. With the aid of a computer the spacings
between the antennas were determined in such a way that a
naarly constant directivity in the yaw plane of the aircraft could
be expecied. The performance of the array was evaluated in
several flights in which radiation patterns were measured in the
receive and the transmit mode. From these measurements it is
concluded that with the linear phased array of aight blade
antennas a gain of 10 db can be achieved. Author

N74-31888 Transportation Systems Center, Cambridge. Mass.
A COMPARISON OF TWO L-BAND AIRCRAFT ANTENMAS
FOR AEROMAUTICAL SATELLITE APPLICATIONS

Robert G. Bland and John M. Ciarke /7 AGARD Antennas for
Avionics Jun. 1974 24 p refs

A comparison is made of the measured performance
characteristics of two circularly palarized flush mounted L-band
aircraft antennas for aeronautical satellite applications. In order
to facilitate radiation pattern measurements. the previously
validated technigue of using a scale mode! aircraft antenna was
smployed. One of the candidate antennas under COMpParson (s
a cavity backed dipole fed slot configuration. Measurements
were conducted on a 1/10th scale model of a Convair 880
aircraft. The other amtenma is an asthogonal'mode crossed-slot
configuration. In this case measurements were conducted on a
1/’201h scale model of a Boeing 707 aircraft which is aimost
identical in size 1o the Convair 8B0. The basic requirements of
this class of antenna are ta provide moderate gain of 4 above
istrapic at L-band over the upper hemispheric region of the aircraft.
A diversity combination technique study for the twe antennas
under comparison considers a switched multiple element system
in which various fuselage placement and combination arrange-
ments of elements are evaluated. Author
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M74-31702 Naval Research Lab., Washington, D.C.
DYNAMIC MEASUREMENT QF AVIONIC ANTENNAS
cQ7
|. D. Olin and E. E. Maine. Jr. /n AGARD Antennas for Avionics
Jun. 1971 14 p refs (For availability see N74-31667 21-09)
The equipment, data handling, flight control and soma of
the results obtained with a system specifically designed for
dynamic measurements is described. The determination of aircraft
aspect angle uses an apptoach based on measurements made
at the ground radar site with the aircraft flying straight line
courses. Then making certain assumptions regarding flight attitude,
a proper coordinate transformation can be effected and principal
plane measurements plotted. The antenna signal source is provided
by a delayed beacon triggerad by an illuminating radar and driving
the antenna under tests. To illustrate the results patterns for a
¥-band instaliation are shown, Coverage can be pravided for an
azimuth profile from nose-on (0 deg) to tail-on (18Q degi and
for an etevation profile beam O deg to 30 deg below the aircraft
for fixed azimuth aspects of nose-on and tail-on. Angle accuracy
is + or - 2 degrees and the accuracy of antgnna gain measure-
ments is estimated to be + or - db. Author

N74-31704 Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahnt, Oberpfaffenhofen {West Germany).  Inst.
fuer Flugfunk und Mikrowellen.
DETERMINATION OF THE MOVEMENT OF THE APPARENT
PHASE CENTERS OF AIRCRAFT ANTENNAS FOR CAL-
{BRATING THE ZDBS INTERFEROMETER c07
A. Ischrott and 5. Modabber /n AGARD Antennas for Avionics
Jun, 1974 26 p refs

A new methed for the determination of the curve on which
the apparent phase centers for an aircraft antenna moving with
respact 10 aspect angles is presented. The definition of the apparent
phase center is discussed. The 1est equipment is explained by
means of a schematic diagram. Sources of error and the accuracy
of the approximation method for analytical determination of the
phase function are also discussed. An ALGOL computer program
is developed for the calculation of apparent phase centers from
measured data. Finally, the development and the optimization of
the radiators meeting the requirements are described. Author

M74-32358*§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.
FLUTTER ANALYSIS OF SWEPT-WING SUBSONIC AIR-
CRAFT WITH PARAMETER STUDIES OF COMPOSITE
WINGS
J. M. Housner and Manuel Stein
108 p refs
{NASA-TN-D-7539: L-9260)
o0icC

A computer program is presented for the flutter analysis,
including the effects of rigid-body roll, pitch, and plunge of
swept-wing subsonic aircraft with a flexible fuselage and engines
mounted on flexible pylons. The program utilizes a direct flutter
solution in which the flutter determinant is derived by using
finste differences. and the root logus branches of the determinant
are searched for the lowest flutter speed. In addition. a
preprocessing subroutine is included which evaluates the variable
bending and twisting stiffress properties of the wing by using a
laminated, balanced ply, filamentary composite plate theory. The
program has been substantiated by comparisons with existing
flutter solutions. The program has been applied to parameter
studies which examine the effect of filament orientation upon
the flutter behavicr of wings belonging to the following three
classes: wings having different angles of sweep, wings having
different mass ratios, and wings having variable skin thicknessas.
These studies demonstrated that the program can perform a
complete parameter study in one computer run. The program is
designed to detect abrupt changes in the lowest flutter speed
and mode shape as the parameters are variad. Author

Washingten Sep. 1974

Avail: NTIS HC $450 CSCL

N74-32412%f Nationa! Aeronautics and Space Administration.
Langley Research Center. Langiey Station, Va.
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THE EFFECT OF CAMARD AND VERTICAL TAILS ON THE
AERCDYNAMIC CHARACTERISTICE OF A MODEL WITH
A B9 DEG SWEPTBACK WING AT A MACH NUMBER OF
0.30
William P. Henderson Washington Sep. 1874 35 p refs
{NASA-TM-X-3088; L-9662} Avail: NTIS HC $325 CSCL
018
An investigation has bean conducted to determine the
effects of canard, canard location. vertical tails, and vertical-tail
location on the aerodynamic charactaristics of a model having a
59 deg sweptback wing. The investigation was conducted at a
Mach number of 0.30, at angles of attack up to 22 deg and at
sideslip angles of O deg and plus or minus 5 deg. The results
of the study indicate that adding the canard to the model had
only a slight effect on the lift at the lower angles of attack. At
the higher angles of attack thers is a significant effect of canard
haight on lift. canard in the high location {above the wing chord
plane} resulting in the highest lifts. The lift drag charactaristics
are pradicted well for the configuration with the mid or high
cahard locations by combining a potential flow solution on the
canard with a potential plus vortex solution on the wing. Variations
in the height significantly affect the pitching-moment characteris-
tics of the configuration; the configuration with the low or mid
canard location exhibits an increase in stability at the higher lift
coefficients, whereas the configuration with the high canard
axhibits pitch-up. Adding the vertical tails in the outboard location
caused @ significant loss in lift at the higher angles of attack:
this lift loss was eliminated by moving the vertical tails inboard.
Author

M74-32413*%§ Flow Research, Inc., Kent, Wash.
£ VISCOUS POTENTIAL FLOW INTERACTION AMALYSIS
METHOD FOR MULT)-ELEMERT INFINITE SWEPT WINGS,
YOLUME 2
F. A, Dvarak and F. A. Woodward Apr. 1974 126 p
{Contract NAS2-7048)
{NASA-CR-137550; Rept-20)
1A

The program input and output sre described. and the program
listing is presented. A sample program output for an infinite
swapt wing calculation is shown, F.0.5.

Avail: NTIS HC $9.50 CSCL

R74-32414%# National Aeronautics and Space Administration.
Langley Research Center, Langley Staticn, Va.
SUBSONIC AMNULAR WING THEORY WITH APPLICATION
TO FLOW ABOUT MACELLES
Michaal J. Mann Washington Sep. 1974 93 p refs
{NASA-TN-D-7630: 1-9274) Avail: NTIS HC $4.00 CSCL
Q1A

A meothod has recently baen developed for calculating the
flow over a subsonic nacelle at zero angle of attack. The method
makes use of anpular wing theory and boundary-layer theory
and has shown good agreement with both experimental data
and moare complex theoretical solutions. The method permits
variation of the mass flow by changing the size of a center
body. Author

N74-32416%¢ WNational Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
A STREAMLINE CURVATURE METHOD FOR DESIGN OF
SUPERCRITICAL AND SUBCRITICAL AIRFOILS
Raymond L. Barger and Cuyler W. Brooks, Jr. Washington Sap.
1974 16 p refs
(NASA-TN-D-7770; L-9747)
0B

An airfoil dasign proceduts, applicable to beth subcritical
and supercritical airfoils, is described. The mathod is based on
the streamline curvature velocity equation. Several examples
illustrating this method are presented and discussed. Author

Avail: NTIS HC $3.00 CSCL

N74-32417§ Mississippi State Univ., State College.
Aerophysics and Asrospace Engineering.
THREE-DIMENSIONAL MEASUREMENTS OF THE VELOC-
ITY IM THE NEAR FLOW FIELD OF A FULL-SCALE
HOVERING ROTOR Interim Repori

Dapt. of
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Donald W. Boatwright Jan. 1974 150 p refs
{Contract DAHCO4-68-C-0003)
(AD-7B1547. EIRS-ASE-74-4; ARQD-T-3-27-E)
cs5CL 0

An experimental invastigation of the flow field of a hovering
helicopter rotor was initiated at Mississippt State University in
1970. The initial results of this work waere reported in USAAMRDL
TR 72-33. Tha current raport presents additional experimental
results obtained during @ continuation of the rotor flow study.
The experimental measurements were performed on the
Mississippi Stata University rotor whirl towar which was equipped
with a 33.B-foot diamster, OH-2Z38 two-bladed rotor. The
measurements consistad primerily of velocity surveys of the
rotor inflow and wake with measurements below the rotor
being confined to the region just below the blades. Some
experiments ware also perfermad to determine boundary layer
flow phenomena by wse of the chemical sublimation technique.
(Modifiad author abstract) GRA

Avail: NTIS

N74-32418°% National Aeronautics and Space Administration.
Langley Research Center, Langley Station, Va.
NOISE SUPPRESSOR Peient
William E. Zorumski, inventor {to MASA} lssued 20 Aug. 1974
13 p Filed 14 May 1973 Supersedes N73-22975 (11 - 14,
p 16000
{NASA-Case-LAR-11141-1; US-Patent-3,830.335;
U5-Patent-Appl-SN-359957; US-Patent-Class-181-33F;
US-Patent-Class-181-33C; US-Patent-Class-181-33H;
US-Patent-Class-181-33L; US-Patent-Class-181-42} Awail: US
Patent Office CSCL 20A

A tuned noise suppressot is described consisting of annular
acoustically porous elemants for incorporation into the inlat and
exhaust ducts of turbofan engines. The apparatus uses sound
wave absorption, reflection, and incompatibility for achieving high
noise reduction in the short distance. In addition. it has a duct
of uniform inner diameter which does not block the duct flow.

QOfficial Gazette of the U.S. Patant Office

N74-32420# Advisory Group for Aerospace Research and
Development, Paris [France),
PRELIMIKARY AIRCRAFT DESIGN
Clem C. Weissman Jun. 1974 189 p refs Partly in ENGLISH
and partly in FRENCH Lacture series presented at Brunswick,
Weast Germany, 8-7 May 1974, Breda, Netherlands, 8-10 May
1974, and Cranfield, England, 13-14 May 1974
{AGARD-L5-65) Avail: NTIS HC $12.50

An analysis of preliminary aireraft design procedures was
conductad to show the- response to a proposaed military
reguirement with the first estimate of a complete aircraft
configuration. The decision rationale and the initial estimation of
size, weights, lift and drag, performance, and cost is presented
with respect to the payload far various aircraft types and classes
and the proposed mission. Emphasis is placed on how this small
preliminary design team must make the first decisions regarding
technical feasibility and operational desirability. An experienced
design team can predict with sufficient accuracy the overall weight,
configuration, performance, and cost to permit confident decision
to proceed with advanced development of the project.

N74-32421 Advisory Group for Aerospace Research and
Development, Paris (France).
INTRODUCTION TO PRELIMINARY AIRCRAFT DESIGN
Clem C. Weissman fn /its Prelim. Aircraft Design Jun. 1974
2

P The satisfaction of military aircraft requirements as it affects
the siza and performance of aircraft is discussad. The basic
boundaries for the new aircraft design are defined as: (1) the
operational concept for the dominating mission and physical
boundaries, {2} the aircraft performance desired with respect t¢
aircraft speed, range, altitude ceiling, acceleration, and payloads,
and (3) physical constraints as determined by greund support
facilities. The procedures to be followed in artiving at a three
view drawing and a weight and balance statement are briefly
explained. Some of the compromises which must be met in
aircraft design are explained. Author



N74-32422 Avions Marcel Dassault-Breguat Aviation, Saint-
Cloud (Franca).

PRELIMINARY DESIGN OF CIVIL AND MILITARY AIR-
CRAFT AT AVIONS MARCEL DASSAULT-BREGUET
AVIATION

J. Czinczenheim /n AGARD Prelim. Aircraft Design Jun. 1974
66 p refs In FRENCH and ENGLISH

The procedures followed by a Freneh aircraft manufacturing
company in the design and production of military and civilian
aircraft are discussed. The subjects considered inctude the
following: (1} the organization of the preliminary project staff,
{2} the responsibilities of the project engineer o1 program manager,
and {3} iterative steps to be followed in arriving at the preliminary
aircraft configutation. The design procedures which followed in
the development of specific military and civilian aircraft are
analyzed. The steps which are taken to predict the performance
of the preliminary design configuration are explained. The
svatuation of iift and drag characteristics at the preliminary design
stage is emphasized. The functions of a weapon System
departmant with respect to the preliminary projact phass, the
detailed definition phase, integration tests, and the integration
of production equipment ara outlined. Author

N74-32423 British Aircraft Corp., Preston {England).
PROPULSION/AIRCRAFT NESIGN MATCHING EXPERI-
ENCE
Raymond F. Creasey /n AGARD Prelim. Aircraft Design Jun.
1974 72 p

The praocedures for matching propufsion systems and airframes
to obtain specific parfarmance standards are described. The actual
experiencas of aircraft development for a reconnaissance aircraft,
a fighter aircraft, a supersonic transport, and a subsonic transport
are raported. Data are presentsd in the form of graphs to show
aircraft performance in terms of speed versus altitude, fuel
consumption versus range, and thrust and drag characteristics.
The various formulas and mathematical models which are used
to obtain the desired match of power plant and airframe for
various mission requirements ara included. The application of
computer tachniques for the optimization of aerodynamic
configurations is discussed. Author

N74-32424 Maessarschmitt-Boelkow-Blohm G.m.b.H.. Munich
{West Germany).
DESIGNING FOR MANEUVERABILTY:
AND LIMITATIONS
Heimut Langfeider
1974 1B p

Based in the technology expected to be operationally available
in the 1970 time period, the design requiraments and relevant
design trades to ensur@ adequate maneuverability of military
aircraft are discussed. The hasic contradiction of range versus
paylcad and maneuverability requirements are troated fram the
point of view of preliminary design. Maximum lift and butfet
panatration as well as maneuver devices are presented. Reference
is made 1o cost Implications. A point design for axtreme
maneuverability is analyzed with respect to the characteristics
of balanced design for fighter gircraft. Author

REQUIREMENTS

In AGARD Prelim. Aircraft Design Jun.

N74-32425 LTV Aerospace Corp., Dallas, Tex.
MODERN ENGINEERING METHODS IN AIRCRAFT
PRELIMINARY DESIGN
W. W, Huff, Jr. /n AGARD Prelim. Aircraft Design Jun. 1974
16 p refs

The impact of computer technology on modern engineering
mathads for the preliminary dasign of aircraft is discussed. Large
capacity digital computer systems and their peripheral equipments
provide the opportunity to bring all significant technical and
manageria! disciplines together in an integrated program. Most
design synthesis computar pragrams are constructed in a modular
fashion, which are controlled by the technical disciplines
responsible for the state-of-the-art in each particular area. In
general, these disciplines will apply the input data at a level of
detail consistent with the phase of the praliminary design process.
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The phases of preliminary design which are considered are: (1)
program definition, {2} concept formulation, and (3) contract
definition. Author

N74-32428 General Dynamics/Fornt Worth. Tex.
Aerospace Div.

THE TEAM LEADER'S ROLE IN DESIGN TQ COST PRE-
LIMINARY DESIGN

Lyman C. Josephs, Il /n AGARD Prefim. Aircraft Design  Jun.
1974 9p ' :

The organization and functions of a typical Air Force weapon
systems office involved in aircraft development are discussed.
Emphasis is placed on the YF-16 aircraft program. The manage-
maent approach of the office is described. The contract requiremants
to accomplish the objectives for the prototype program are
defined. Charts are developed to show the schedule for the
YF-16 prototype program and the total budget cost versus actual
expenditures ara shown. The configuration changes which occurred
since approval of the contract are discussed 10 show the effacts
on expenses and weapon system davelopment. Author

Convair

N74.32428%§ National Aeronautics and Space Administration.
Ames Research Center, Moftett Field, Calif.
APPARATUS FOR SPAN LOADING TO ALLEVIATE
WAKE-VORTEX HAZARD BEHIND AIRCRAFT Patent
Application
Vernon J. Rossow, inventor {to NASA)
29 p
[NASA-Case-ARC-10801-1; US-Patent-Appl-SN-506802) Avail:
NTIS HC $4.50 CSCL 01C

The aerodynamic configuration of a swept back aircraft wing
for alleviating the wake-vortex hazard behind the aircraft is
discussed. Tha airflow behind the wing is altered by deploy-
ment of segmented flaps to produce tailored span loading.
Sawtooth span l0ading is used to generate a translating sheet
of air flow energy which develops several unequal vortex pairs
which break up the turbulent wake. Diagrams of the wing
ptanforms and the resulting wake distribution are provided,

NASA

Filed 17 Sep. 1974

N74-32429§ Boeing Co., Seattls, Wash,
THE 727 NOISE RETROFIT FEASIBILITY. VOLUME 3:
UPPER GOAL FLIGHT TESTING AND PROGRAM SUM-
MARY Final Heport, Jul. 1971 - Dec. 1972
D. L Hiatt and M. B, McKaig Jun. 1973 224 p refs
{Contract DOT-FA7 1WA-2637; FAA Proj. 45334)
(AD-768850; D6-60196-Vol-3;, FAA-RD-72-40-Vol-3)  Avail.
NTIS HC $5.75

Flight tests were conducted on the Boeing 727 aircraft with
modified nacelles for reduction of aerodynamic noise. The nacelles
consisted of peripheral acoustic lining in ail infets plus doubie-ring
acoustic treatment in the side engine inlets, acoustically treated
angine fan ducts, and multilobe vanable geomstry jet naise
suppressors discharging through fixed, acoustically linad ejectors,
with provision for automatic closure of the sjectar inlets for
cruise operation. Acoustic, propulsion, and aerodynamic perform-
ance analyses were made, along with a difect pperating cost
analysis. Author

N74-32430§ Boeing Co., Wichita, Kans.
FAA JTAD QUIET NACELLE RETROFIT FEASIBILITY
PROGRAM. VOLUME i-1: LOWER GOAL DESIGN.
FABRICATION AND GROUND TESTIRG Final Report, Jul.
1971 - Feb, 1973
J. E. Mayer et af Jun. 1873 152 p refs
{Contract DOT-FAT1WA-2628}
{AD-775453; FAA-RD-73-131-Vol-I-1; D3-8042-1) Avail:
NTIS HC $10.75

The design. fabrication, and ground testing of a flightworthy
quiet nacelle which satisfied tha FAA lower goal for noise reduction
of JTAD powered 707 aircraft was conducted. The quiet nacelle
configuration consisted of a two-ring acoustically treated inlet,
new fan thrust reverser, 3/4 length acoustically treated fan ducts,
and ravised contour aft translating sleeve. The configuration



MN74-32435

retained the standard primary thrust reverser and engine tailpipea.
The guiet nacelle was ground tested to detarmine acoustic and
performance data. Production JT3D nacelles were similarly tested
thus providing a baseline whareby comparisans of acoustic and
propulsion performance could be made. Projections of the
damonstratad noise reductions to flight conditions indicate that
the Phase 1 nacelle will satisfy the maximum necise levels allowed
for JT3ID powered 707 aircraft. Demonstrated static propulsion
performance of the quiet nacelle indicates that no loss in takeoff
performance should be expected from thesae aircraft. Author

M74-32435§ Federal Aviation Administration, Atlantic City, N.J.
A SUMMARY COF HELICOPTER VORTICITY AND WAXE
TURBULENCE PUBLICATIONS WITH AN ARMOTATEDR
BIBLIOGRAPHY Final Report, Jan. 1985 - Mov. 1973
Jack J. Shrager May 1974 183 p refs
(FAA Proj. 214-531-090)
[AD-780053; FAA-RD-74-48; FAA-MA-73-88)
HC $4.00

A review of all literature published since 1964 relating to
halicopter vortex systems and wake turbulence was made, The
results of this raview arte evaluated and summarized., and
conclusions are drawn relative to that review, The docurments
are grouped in general categories, and this is further supplementad
by an annotated bibliography and authors index. Also incorporated
in the review is a comparative analysis of rotary-wing versus
fixed-wing circulation intensity tima-history. Author

Avail: NTIS

M74-32437{ ODouglas Aircraft Co., Inc., Long Beach. Calif.
DC-8 NOISE RETROFIT FEASIBILITY. VOLURE 1: LOWER
GOAL NOISE, PERFORMARNCE AMD COST EVALUATION
Final Report, Jan, 1972 - Moy 1973
W. R. Dunbar Mov. 1973 178 p refs
{Contract DOT-FA72ZWA-3116)
(AD-776127; FAR-RD-73-124-Vol-1; MDC-J4355-Vol-1) Avail:
NTIS HC $5.50

A flight test program was completed. including noise.
performance and flightwarthiness tests on the baseling and
maodified versions of a DC-9-10 test airplane. A Cost study was
conducted. Retrofit and production line installation costs and
the effects on direct operating costs were estimated. The effacts
of the modification on block speed, fuel burned. payload range,
takeoff field length and initial cruise altitude were determinad.
Exhaust system development tests were conducted on an engine
static tast stand to evaluate the lower goal exhaust systam.
Prototype components of the lower goal (DACQ-2} nacelle were
designed and fabricated. The prototype camponents were tested
for sffect on engine performance and noise, and for effect on
the compatibility with the JT8D engine. A 100-hour durability
test was performed, cycling the prototype nacelle through an
accelerated simulated duty mission. A complete loads and stress
analysis of the nacelle/airframe structure was performed.

Author

M74-32438%§ Boeing Commercial Airplane Co., Seattle, \Wash,
STATIC PEARFORMANCE ARD NOISE TESTS OM A THRUST
AEVERSER FOR AN AUGMERNTOR WING AIRCRAFT
D. L Harkonen, €. C. Marrs, and J. V. OKeefa Jul, 1974
86 p refs
{Contract MAS2-7641)
(NASA-CR-137561; D6-41926) Avail: NTIS HC $7.50 CSCL
a1C

A 1/3 scale modst static test program was conducted to
measure the noise levels and reverse thrust performance
characteristics of wing-mounted thrust reverser that could be
used on an advanced augmentor wing airplane. The configuration
tested represents only the most fundamental designs whare
installation and packaging restraints are not considered. The thrust
reverser performance is presented in terms of horizontal, vertical,
and resultant effectiveness ratios and the reverser noise is
compared on the basis of peak perceived noise lavel (PNL) and
one-third octave band data (OASPL). From an analysis of the
modet farce and acoustic data, an assessment is made on the
stopping distance versus naise for a 90,900 kg (200,000 Ib
airplane using this type of thrust reverser. Author
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N74-32433% Mational Aeronautics and Spaca Administration,
Langley Research Center, Langley Station, Va.
THE LATERAL/DIRECTIORAL STABILITY CHARACTEAIS-
TICS OF A FOUR-PROPELLER TILT-WING V/STOL MODEL
I LOW-EPEED STEEP DESCENT RM.S. Thesis - Princeton
Univ,, R.J.
Daniel J. DiCarlo Jun. 1971 114 p rafs
(NASA-TM-X-70242]) Avail: NTIS HC $8.75 CSCL 01C
Lateral-directional dynamic stability derivatives arg presented
for 3 0.T-scale model of the XC-142A tilt-wing transport. The
tests involved various descending flight conditions achieved at
constant speed and wing incidence by varying the vehicle angle
of attack. The propeller blade angle and the speed were also
changed in the steepest descent case. The experimental data
were analyzed assuming that the dynamic motions of the vehicls
may be described by linearized equations, with the lateral-
diractional characteristics of the full-scate aircraft also presented
and discussed. Results from this experimental invastigation
indicated that the full-scale aircraft would have a stable
lateral-directional mation in leval flight. with the dynamic motion
becoming less stable as the descent angle was increased.
Author

N74-32440%# Techtran Corp. Glen Burnie, Md.

A NEW TYPE OF SAIL PLANE

R. Platz Washington NASA Sep. 1974 7 p Transl. into

ENGLISH of “Zeitschrift fusr u. Motoruftschiffahrt” W. Ger.,

v. 18, nos. 1 and 2, 28 Jan. 1974 p 1-2

(Contract NASw-248E)

(NASA-TT-F-15820) Avail: NTIS HC $4.00 CSCL Q1C
Some early attempts to construct sail planes are reported.

The authors are examining some new designs and new con-

cepts for the flight control of such craft. They note that tha

prospects for the censtruction of a light weight, durabla, easily

disassembled plane of this type are good. Author

M74-22491°§ Kanner {Leo) Associates, Redwood City, Calif.
ON THE APPLICATIOM OF THREORY OF MARKOY PRO-
CESSES TO THE EVALUATION OF STATE OF DYRARIIC
SYSTEMS ARD TO CONTROL OF AIRCRAFT OSCILLA-
TIONS
V. T. Tarushkin and V. S. Novoselov, ed. Washington NASA
Aug. 1874 26 p refs Transl inte ENGLISH from the book
“Mekhanika Upraviyayemogo Dvizheniya i Problemy Kosmicheskoy
Dinamiki” Leningrad, Leningrad Univ. Press. 1972 p 150-164
{Contract NASw-2481)
{NASA-TT-F-16817) Avail: NTIS HC $4.50 CSCL 124

The application of Markav processes and stochastic differsntial
equations to the evaluation of state of linear dynamic systems
and to control of small oscillations of an aircraft in circular arbit
is discussed. Author

M74-32442% Kanner (Leol Associates, Redwood City, Calif.
EFFECT OQF ARTIFICIAL STABILITY ONM AIRCRAFT
PERFORMANCE
D. Reich Washington MASA Sep. 1974 16 p ref Transl.
infto ENGLISH of "Einfluss der Kuenstlichen Stabilitaet aut die
Flugleistungen™, Rept. DLR-MITT-72-05 Deutsche Gesellschaft
fuer Luft- und Raumfahrt, Colagne, W. Ger. Mar. 1972
p 171-186
{Contract NASw-2481)
{MASA-TT-F-15853; DLR-Mitt-72-06}
C5CL 01C

Based on the control configured vehicle (CCV) concept, taking
account of flight control during the design phase, the effect of
an anificial longitudinal stability on the performance of aircraft
was investigated. In consequent application of the CCVY concept,
in tha most favorable cases a decrease of about 15% in takeoff
weight {for the same radius of action) or an increase of 11% in
radius of action [for the same takeoff weight) can bs achieved.
For a fighter aircraft, it is shown that the advantages of artificial
longitudinal stability ate obtained for high lift coefficients and
for plane wing-body drag polars. Author

Avail: NTIS HC $4.00



N74-32443*§ Virginia Univ,, Charlottesville.
Engineering Sciance and Systems.
EFFECTS OF AJRCRAFT DESIGN ON STOL RIDE QUALITY:
A SIMULATOR STUDY Annusl Report. 1 Jul. 1973 - 3¢ Jun.
1974
Ira D. Jacobson and Craig R. Jones Jul. 1974 23 p refs
{Grant NGR-47-005-208)
{NASA-CR-140059; ESS5-4035-102-74, Memo-403502) Avail:
NTIS HC $4.25 CSCL D1C

To improve the ride quality in short takeoff aircraft, several
means have been investigated. In general, these methods consist
of placing sensors in the aircraft which sense aircraft motion,
usually linear accelerations and angular rates. These signals are
then used to deflect control surfaces which generate asrodynamic
forces and moments which tend to minimize the motion which
the passenger feels. One of the disadvantages of some of these
systems is that they may tend to degrade the handling qualities
or contrallability of tha airplane, making it more difficult or
annoying for the pilot to fly. Rather than using active control
systems 1o control ride quality, one might possibly design
aircraft so that they are inherently pleasant to ride. The purpose
of this study is to determina the relationship betwesn charactaristic
aircraft motions and aircraft ride quality. Author

Dept. of

N74-32451§ Northrop Corp.. Hawthorne. Calif.  Aircraft Div.
ADVANCED METALLIC STRUCTURES: AIR SUPERIORITY
FIGHTER WING DESIGN FOR IMPROVED COST WEIGHT
AND INTEGRITY. VOLUME 2: CRITERIA SENSITIVITY
STUDY Final Report. Oct. 1972 - Mar, 1973
Fred A. Figne Jun. 1973 154 p refs
{Contract F33615-72-C-1891; AF Proj. 4B6U)
{AD-781811; NOR-73-82-Vol-2; AFFDL-TR-52-Vol-2)
NTIS CSCL 01/3

Recent catastrophic airframe failures and near failures has
ted 10 a strong impetus to dasign new airframe primary structure
to damage tolerant criteria requirements. Generally, this reflects
a recognition that inadvertent or inharent flaws can be introduced
in manufacturing of primary aircraft components that cannot be
detected by existing NDI techniques. The current version of
this criteria is the proposed revision to MIL-A-QOB866A. dated
18 August 1972, Revision D. This version of the damage
tolarant criteria was considered a design requiremant by Northrop
in this Advanced Metallic Structures/Advanced Devalopment
Program. Information regarding the impact this criteria could
have on a thin, high load factor, aircraft wing is very limitad.
Of particular concern are the effects deviations in nominal
analysis variables can have on crack growth service life and
damage tolerant design stress predictions. This damage tolerant
criteria sensitivity study invastigates these effects on an aircraft
designed prior to the existence of these requirements. {Modified
author abstract} GRA

Avail:

N74-32453§ West Virginia Univ., Morgantown, College of
Engineering.
NONLINEAR HELICOPTER ROTOR LIFTING SURFACE
THEORY, PART 1
Thomas A. Csencsitz, Jerome B. Fanucci. and Hsi F. Chou Sep.
1973 208 p refs
(Contract NOOD14-68-A-0512; NR Proj. 215-183)
(AD-781885; TR-35-Pt-11 Avail: NTIS CSCL 01/3

A numerical method is developed based on potential flow
nonlinear lifting surface theary for predicting the surface velocities
and pressures on a rotor blade of an arbitrary helicopter rotor
systam which is executing a constant ratational and constant
axial translational motion including, specifically, the hover flight
mode. The formulation of the problem is exact in the sense
that the normal surface boundary condition is satisfied on the
surface of the rotor blade. The problem is governed by a Fredholm
integral equation of the first kind which relates a singular velocity
doublet potential surface distribution. applied on the rotor blades
and wakes to the normal relative velocity on the rotor blade
surface. TFhe wake model is assumed to be of a prescribed
shape. {Modified author abstract) GRA

473

N74-32482

N74-32456§ Boeing Commercial Airplane Co., Seattla, Wash.
ADVANCED METALLC STRUCTURE: CARGO FUSELAGE
DESIGN FOR IMPROVED COST, WEIGHT, AND INTEGRITY
Final Report, 1 Jun. 1972 - 1 Apr. 1973
John E. McCarty Jun. 1973 461 p refs
{Contract F33615-72-C-1883; AF Proj. 486V)
{AD-781814) Avail: NTIS CSCL 01/3

The preliminary design study was conducted to identify,
evaluate. and select advanced concepts for cargo aircraft fuselage
structure. The goals were 10 reduce the structurat weight, maintain
the baseline fatigua life (60,000 Right-hours and 20,000 ftights),
and reduce the acquistion cost. All three selected fuselaga shell
concapts provide a reduction in both total unit (2% to 7%) and
participating weight {17% to 19%}. Three adhesive-bonded
fuselage shelt concepts are recommended for further study,
development. and test evaluation. Adhesive-bonded construction
was chosan as the primary assembly method to raduce structural
weight because it allows a significant improvement in fatigue
quality of the structure. The improved fatigus quality allowed
effactive utilization of the new aluminum alloys, which provide
a combination of improved fracture toughness and strangth.
Fracture mechanics and fatigue life charactaristics of new
aluminum alloys were investigated in an exploratory testing
program. Sensitivity studias wera conducted to evaluate the impact
of the application of the USAF Damage Tolerance Criteria.
(Modified author abstract) GRA

N74.32467¢ Army Aviation Systems Command, 5t. Louis, Mo.
MAJOR ITEM SPECIAL STUDY (MISS), OH-6A MAIN
ROTOR HUB Interim Report, 1 Jan. 1964 - 1 Jui. 1973
Jun. 1974 23 p
{AD-781507; USAAVSCOM-TR-74-29)
01/3

Major tem Special Study (MISS) reports are performed on
DA Form 2410 reportable components. These are time change
items and certain condition change items selected bacause of
high cost or need for intensive management. Basically, the MISS
reports are concerned with analyzing reported removal data
presented in the Major Item Removal Frequency {MIRF} report.
The failure modes reported for each removal are examined and
grouped into categaries which are intended to clarify the intent
of the data reporting. From this data, removal distribution can
be plotted and an MTR (mean time to removal} can be calculated.
The MISS reports then investigate possible cost savings based
on tptal elimination of selected failure modes. These modes are
chosen bacause of the percentage of failures they represent and/or
because they appear to be feasible Product Improvement Program
{PIP) areas. Author (GRA)

Avail: NTIS CSCL

N74-32481 Lucas Agrospace Ltd., Bradford (England).
INTERRUPT TIMES ON CONSTANT FREQUENCY ac
SYSTEMS

C. J. Yarrow /n RAE Current Develop. Status of Variable
Speed Constant Freq. (VSCF} Cycloconvertar Elec. Supply Systems
for Aircraft, Dec. 1972 p 43-57 ’

The interrupt times to which constant frequency loads may
be subjectad are reviewsd. and various CF systems for aircraft
power supply are compared in respect to intesrupt times. The
cause of interrupts may bae classifiad as follows: generation faults,
bus-bar faults, downstream faults, and load switches. It was
demonstrated that especially downstream fault interrupt times
arg very long and necessitate current limiting circuit breakers to
prevent the occurrence of under voltages. . ESROQ

N74.32482 Ministry of Defence. London {(England}.
COMPARISON OF ELECTRICAL GENERATING SYSTEMS
BASED ON DG AND YSCF TECHNIQUES IN TWO TYPES
OF AIRCRAFT

0. E. Marshall /n RAE Current Develop. Status of Variable
Speed Constant Freg. (VSCF) Cycloconvertor Elec. Supply Systems
for Aireraft, Dec. 1973 p 59-73 '

Electrical generating systems of the IDG and VSCF technology
were compared for an airbus type aircraft, and a small twin-engined
military aircraft capable of operating at speeds up to Mach 2,
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The comparison was based mainly on mass. For the airbus, a
VSCF supply doas mot have significant superior characteristics
and it would therefore be expacted that oniy a sm#ll eguipment
mass saving would be possible. For military aircraft it wm_;ld
appear that, on the basis of mass, the VSCF electrical generating
system should be considered togather with DG for installation
in small mititary aircraft of the future. ESRO

M76-32483 Hawker Siddeley Aviation, Ltd., Kingston upon
Thames (England).

AIRCRAFT AUXILIARY POWER SYSTEMS STUDY. A RAIN
GEMERATION CHAMMEL FOR A& Y/STDL 3TRIKE AIR-
CRAFT

E. F. Pincombe /n RAE Current Develop. Status of Variable
Speed Constant Fraq. (VSCF) Cycloconvartor Elec. Supply Systems
for Aircraft, Dec. 1973 p 75-93 refs =

The typa of power generation system suitable for a
V/STOL strike sircraft, notably the generation channel. waes
gxamined. Constant frequency ac, variable frequency ac, and low
frequency dc supply were considersd. The study of the type of
power for main generation led to two possible arrangements:
constant speed drive and constant frequency generator (from
variable frequency generation and freguency conversion), which
were discussed in detajl. Parformance, reliability. installation,
weight, and costs of the two arrangements wera comparad.

ESRO

M74-32486 Lucas Aerospace Ltd., Hemel Hempstead (England).
YSCF GENERATORS

E. Wharton /n RAE Current Develop. Status of Variable Speed
Constant Freq. (VSCF) Cycloconvertor Elec. Supply Systems for
Aircratt. Dec. 1973 p 1271-151

Design and construction aspects of variable speed constant
fraquency generators, notably solid rotor machines, are dis-
cussed. Results of performance tests are detailed, ESRO

RI74-22486 Royal Aircraft Establishment, Farnborough {England).
Engineering Physics Dept.

CONTROL ASPECTS OF AIRCRAFT TYPE CYCLOCONVER-
TORS

R. L. Piper and G. W. Wilcock /n its Current Develop. Status
of Variable Speed Constant Freq. (VSCF) Cycloconvertor Elec.
Supply Systems for Aircraft. Dec. 1973 p 153-181

Control aspects of a cycloconverter for a variable spead
constant frequency system are discussed. Topics dealt with include
performance of generator control loop, cycloconverter power
circuit, performance of cycloconverter without automatic control,
reduction of the distortion in the cycloconverter output, regulation
of the cycloconverter output, and system parformance. ESRO

N74-32903# los Alamos Scientific Lab., N.Mex.
DEVELOPMENT OF & LASL WHOLE-AIR SAMPLER FOR
Wa-BTF AIRCAAFT
R. D. Glenn Jan. 1974 B p rafs
(Cantract W-7405-ang-38)
(LA-5491-MS} Avail: NTIS HC $4.00

A whola-air sampler was developed for collacting samples
of stratospheric air a1 ambient pressures for laboratory analysis.
The principle of operation is to evacuate the sample containers,
fly them to sampling altitude, open the remotsly operated vacuum
valvas, and take in ambient air through a suitable air delivery
systam until the internal sample pressure equilibrates with ambient.
This system was designed for use aboard the WB8-57F aircraft.
The first test senes was flown and certain mechanical problams
uncoverad. Conclusions and recommandations for system
improvement and future investigations are prasented. '

Author {NSA)

N73-33194%§ National Aeronautics and Space Administration,
Ames Research Center, Moffett Fiald, Calif.
A FLGHT (NVESTIGATIOM OF A TERMINAL AREA
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NAVIGATION AND GUIDARCE COWMCEPT FOR STOL
AVRCRAFT
D. W. Smith, F. Neuman, D. M. Watson, and G. H. Hardy Jul.
1974 17 p refs
{MASA-TM-X-62375) Avail: NTIS HC $3.00

A digital avionics system raferred to as STOLANMD has baan
test-flown in the NASA CV-340 to obtain performance data for
time-controlled guidance in tha manual flight diractor mode. The
addvanced system componants installed in the cockpit included
an electronic attitude director indicator and an elactronic
multifunction display. Mavigation guidance and control computa-
tions ware all parformed in the digital computer. Approach paths
wete flown which included & narrow 1B0-deg turn and a -min,
§-deg straight-in approach to the 30-m saltitude ga-around point.
Results are presentad for 20 approaches: (1) biended radio/inertial
navigation using TACAN and a microwave scanning beam landing
guidance system (MODILS) permitted a smooth transition from
area navigation {TACAN} to precision terminal navigation
{(MODILS), (2) guidance system (flight director} performance
maasured at an altitude of 30.5 m was within that prescribed
for category Il CTOL opsrations on a standard runway, and (3}
tima of arrival at a point about 2 mi from touchdown was
about 4 se¢ plus or minus sac |ater than the computed nominal
arrival time. Author

MN74-33918§# Boeing Commercial Airplane Co. Seattle, Wash,
DEVELOPMENT OF AN INDEPENDENT ALTITUDE MOMI-
TCR CONCEPT Finsl Report, Feb. 1973 - Sep. 1973
Donald L Parks, Maxie M. Hayashi, and James R. Friese Sep.
1973 160 p refs
[Contract DOT-FA73WA-3233)
(AD-7754%4: D6-41293; FAA-AD-73-168)
HC $5.00

Methods by which safe altitude is manitored and conveyed
to tha crew, and possible systems to provide an independent
altitude monitor (IAM) function were investigated. Study effort
was in three phases: (1) intial analysis and survey involved
terminal area operations analysis, to define the overall circum-
stances under which 1AM requirement exist: (2) accident data
analysis, for accident types and circumstances to which an JAM
might apply. and (3) operations/research/manufactures/vendar
survey, to identify associated problem areas and 10 determine
the nature of ongoing rasearch and systems development. Data
collation raguirements analysis, included integration of information
in a detailed analysis of approach/ |and functions, including specific
actions and associated information requirements. Results provided
the basis for identifying IAM system functional reguirements.
Concepts covered a variety of possibilities related to {1) basic
IAM trade study reguirements, {2) visual aids, |3} prasent and
future {anding systems, (4} aitborne IAM systems (5) cooperative/
greund IAM systems, and (6} procedures and training considera-
tions. Author

Avail: NTIS

M74-33218* National Aeronautics and Space Administration.
Ames Research Center, Maffett Field, Calif.
ABATING EXHAUST NCISES IN JET EMGINES Patant
ira R. Schwartz, inventor {to NASA) Issued 20 Aug. 1974 |
25 p Filed 23 Mar. 1973 Supersedes N73-20826 (11 - 11,
p 1334)
{NASA-Case-ARC-10712-1; US-Patent-3,830.431;
US-Patant-Appl-SN-344410; US-Patent-Class-239-265.11;
US-Patent-Class-181-33HC}  Avaik  US Patent Office
21E

A noise abating improvement for jet engines including
turbojets, turbofans, turboprops, ramjets, scramjets, and hybrid
jets is introduced. A provision is made for an apparatus in the
primary and/or secondary flow streams of the engines; the
apparatus impars to the exhaust gases a componet rotation of
swirt about the engine’s longitudinal axis, The rotary companent
in the exhaust gases causes a substantial suppression of sound
snergy build up normally produced by an axial flow exhaust
systam. Official Gazetta of the U.S. Patent Office

CsCL



M74-33225§ Nationat Aviation Facilities Experimental Center,
Attantic City, N.J.
THE FEASIBILITY OF DETECTING A BURNER-CAN
BURN-THROUGH BY MEANS OF CO, €02, PRESSURE,
AND AIR TEMPERATURE LEVELS IN A JET ENGINE
NACELLE Final Report, Jan. 1972 - Jul. 1973
Richard Hilt Mar. 1974 27 p
(FAA Proj. 181-522-010)
(AD-775304: FAA-RD-74-1B; FAA-NA-73-110}
HC $3.25

Full-scale tests simulating engine combustion section thermal
failure (burn-through) were conducted using a cowled J-57 engine
toa determine the feasibitlity of detecting a burn-through by
monitoring the carbon monoxida {CO), carbon dioxide {C02), a
pressure level, or air temperaturg in the nacella before, during,
and after engine case rupture. Resulis of the tests indicated
that CO, CO2, pressure, and air temperature in the nacelle cannot
be relied upon for early detaction of a burn-through. Test results
also indicated that containmant of a burn-through flame in the
naceile creates extremely high temperatures in the naceile and
can cause extensive structural damage. Author

Avail: NTIS

N74-332268*# General Electric Co., Cincinnati, Ohio.
Engine Group.
QUIET ENGIMNE PROGRAM FLIGHT ENGINE DESIGN
STUDY
J. F. Klapproth, R. E. Neitzel, and C. T. Seeley Jul. 1974
123 p refs
'{Contract NAS3-12430)
{NASA-CR-134660; R74AEG327) Avail: NTiS HC $9.25 CSCL
21E

The results are presented of a preliminary flight engine design
study based on the Quiet Engine Pragram high-bypass. low-noisa
turbofan engines. Engine canfigurations, waight, noise charactens-
tics, and performance over a range of flight conditions typical
of a subsonic transport aircraft were considered. High and low
tip speed engines in various acoustically treated nacelle configura-
tions were included. Author

Aircraft

N74-3322B*# National Aeronautics and Space Administration.
Lewis Research Center. Cleveland, Ohio.
FRETTIMG IN AIRCRAFT TURBINE ENGINES
Fobert L Johnson and Robert C. Bill [1974] 17 p refs
Presented at the Specialists Meeting on Friction and Wear in
Aircraft Systems, Munich, 11-12 Oct. 1974, sponsored by
AGARD
{NASA-TM-X-71606; E-809Q)
21E

The problem of fretting in aircraft turbine engines is discussed,
Critical fretting can occur on fan, compressor, and turbine blade
mountings, as well as on splines, rolling element bearing races.
and secondary sealing elements of face type seals. Structural
fatigue failures have been shown to occour at fretted areas on
componant parts. Methods used by designers to reduce the effects
of fretting are given. Author

Avail: NTIS HC $3.00 CSCL

N74-33229°j§ National Aeronautics and Space Administration.
‘Lewis Ressarch Center, Cleveland. Qhio.
SEALING TECHNOLOGY FOR AIRCRAFT GAS TURBINE
ENGINES
L P. Ludwig and R. L Johnson 1874 15 p refs Presented
at the 10th Propulsion Conf., San Diego, Calif.. 21-24 Qct, 1974,
sponsored by AlAA and SAE
(NASA-TM-X-71607; E-BO96) Avail: NTIS HC $3.00 CSCL
21E

Experimental evaluation under simulated engine conditions
revealed that conventional mainshaft seals have disadvantages
of high gas leakage rates and wear. An advanced seal concept,
the self-acting face seal, has a much lower gas teakage rate
and greater pressure and speed capsbility. In endurance tests
{150 hr} to 43 200 rpm the self-acting seal wear was rot
measurable, indicating noncontact sealing operation was main-
tained even at this high rotative speed. A review of published
data revealed that the leakaga through gas path seals has a
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N74-33229

significant effect on TSFC, stall margin and engine maintenance,
Reducing leakages by reducing seal clearances results in rubbing
contact, and then the seal thermal response and wear datermines
the final seal clearances. The contral of clearances requires a
material with the proper combination of rub tolerance |abradability)
and erosior resistance. Increased rub tolerance is usually gained
at the axpense of reduced arcsion resistance and vice versa.
Author
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flow

A70=41396

tCc-15 povwerplant system design and development

[AIAAR PRPER 74-973] aT4-416586
The feasibility of an aircraft propelled by solar

enerqy

{ATAR PAPER 74-1G42] A74=42055
Technology for the reduction of aircraft turbine

enging pollutant emissions

{ICAS PAPER 74-31] A78-83125
Sysposium on the Application of Electrical Control

to Bircraft Propulsion Systems, Lendon, England,

February 20, 21, 1974, Proceedings

A74=-63201
Pover plant controls - 'The system! --- digital
technigues for aircraft eangines
A74-43202
The developrent of electrical systems for
povwerplant control
AT4-43203
overall safety objectives for jntegrated
propulsion system
ATu—-43204

Aircraft approach - A degree of biag ==--
supersonic transports engine control problenas
ATU~43205
Power comEplex - A suitable case for treatmert =-—-—
aircraft engine electronic control system choice
AT74=-43206
The architecture of a turbine engine contral ==~
hydromechanical and electronic control in
nultiengipe aircraft
AT4-043209
An electronic full-authority engine fuel control
systen
AT4-43211
The casse for digital technigues applied to
poverplant controls =-—- for aircraft
A74-43212
Turpine blade pyrometer system in the coptrel of
the Concorde engine
A74=-43214
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pdaptation of smeasuring and inspection ipstruments
to the weasurement of standard blades of
aircraft~engine turbines and conpressors
AT4-43767
New structural materials for jet ergine couponents
' A74-437648
¥oise suppressor --- for turbofan engine by
incorporating annular acoustically porous
elements in exhaust and inlet ducts
[ NASA-CASE-LAR-111t41-1] R74-32418
Quiet engine program f£1light engine design study

{RASA-CR=134660]) ] N74-33226
Fretting ip aircraft turbine engines
{NASA=TH-X=T71606] N74=-33228

RIBRCRAFT EQUIFHERT
Interrupt times on constant frequency ac systens
——- for aircraft power supplies
- N74=32481
Coppariscn of electrical generating systems based
on I0G and VSCPF techniques in two t¥ypes of

aircraft
K74~-32482
¥S5CF generators --- variable speed constant
frequency generaters, design, construction and
perforaance
N74=3Z4B5

AIRCRAFT GUILDARCE
4 flight investigation of a terminal area
navigation and guidance concept for STOL aircraft

[NASA~TM-X-62375] H74-33114
AIRCRAFT LANDIHEG
Developing STOL operatiomal eriteria
ATU-43602

fhe Soviet radie navigation procedure RSBH =~« for
aireraft landivg control
E74=45071
Parametric study of STOL short-haul transpert
engina cycles and operational techniques to
pinisize comnunrity noise impact
{HASA-CR-114759] N74-31486
Development of an independent altituwde monitor
concept
[AD=77545% ]
AIRCRAFT MAINTEEBAECE
New technelogies and naintenance of helicopters

N74~33116

E74=-31478
Major Item Special Study ({MISS), OH-6& main rotor
hub
{BE-781507) WI4-32457

AIRCEAFT NODELS
Experinental investigation of wing-tip vortex
abatesent
[ICAS PAPER 74-35]
ATBCEAFT MHOISE
Recent developaents at the ultimate boise barrier
=== aerodynhanic noise
[ICAS PAPER 74-59] AT4-41358
dirframe noise - The next aircraft noise barrier
[AIax PAPER 74~9491] A74-41654
derodynamic and acoustic¢ performance of ejectors
for engins-under-the-wilg concepts
[ATAR PRPER 74-3501] B U-11655
Parametric study of STOL short-haul transport
engine cycles and operational techniques to
pininize commnnity noise impact
[NASA-CB~114759] N74-31486
DC-9 noise retrofit feasibility. ¥olume 1: Lowe:
goal poise, performance and cost evaluation
[2D=776127] N74=32437
Static performance and noise tests onm a thrust
reverser for am aungmentor wing aircraft

B74=41336

{NASA-CR-137561] H74-32438
AIRCRAFT PERPORAARECE
L study of the Concorde air intake in yaw
LICAS PAPER 74-50] A74=41350

A display of energy-maneuverability perforvance
information for fighter aircraft
[AIAA PAPER 74-814]

Advancements in flight test engineering;
Proceedings of the Fifth Anpual Symposiuva,
hnahein, calif., august 7-9, 1974

A74-41797

A7U=13601

B=52 control configured vehicles program
. H7u=-31452
Butostabilization in VZOL aiccraft: Results of
flight trials with Sc 1

R74-31456
Loncept CCV and specifications

R74=31480
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Progress in aircraft design since 1903
[HASA-TH-I=-70319] N7 u—31499

The effect of canard and vertical tails on the
aerodynamic characteristics of a model with a 59
degqg swepthack wing at a Mach number of $.30
{ NASA-TH-3-3084 ] : HT4=32412

Prelimipary aircraft design --- procedures for
deteraining aircraft coofiqurations far
acgomplishing specific pilitary cequireaants

{ AGARD-15-65] N74-32420
Introduction to preliminary aircraft design
N74=-32421
Propulsion/aircraft design matching experience
N7U~32423
Designing for mapeuverability: Hegquirements and
limitations
N74=32428
Hodern engineering methods in aircraft preliminary
design
WT4-32425

Effects of aircraft design on STOL ride quality:
A simulator study
[ NASA-CR-140059]
AIRCREFT PRODUCTION
450 Hoboplane = A testbed for ultralight vehicle
development
[AIAA PAPER Tu-1033] ATH-42047
Preliminary design of civil and military aircraft
at Avions Marcel Dassault-Breguet Aviation
N74=32422

¥74-32443

AIRCRAFT RELIABILITY
Fail-safe characteristics of built=up sheet
stractures
{ICRS PRPER 74-08] AT4=-041310
Determination of ice shapes and their effect oa
the aerodynamic characteristics for the
unprotected tail of the 1 300
{ICAS PAPER 74=-421 ATU~-a1343
Corrosion oo aircraft -~ Evaluation, examination,
and eliminatiecn. IIX

A74-44069
BIRCEAFT SAFETY
Overall safety objectives for integrated
propulsion systen
A74=-43204

AIBRCRAFT STABILITY
Influence of sleshing in wing tip tanks on the
vibration natural modes of an ajircraft
[ICAS PAPER 78-1%] AT4=01317
Static aervelastic effects on the aerodyramics of
the Saab 37 Viggen aircraft, a comparison
between calculations, windé tuanel tests and
flight tests
[ICAS PAPER 74-557] A74=-41354
Stability of the tail surfaces -«- relationship ta
rudder bending
atu-41770
Ap investigation of overall systems <riteria for
the longitudinal €lying gualities of highly
augmented fighter aircraft B
[ATIRA PAFPER 74-833] ATU-41803
Lateral-directional stability characteristics of a
wing-fuselage configuration at angles of attack
up to 454 deq
[ BASA-TH-Y-3087) N74~31821
L fly-by-wire flight control system for decoupled
manual centrol
H74=-31453
Butostabilization in VTDL aircraft: Results of
flight trials with S5C 1

R74-31456
Concept CCY¥ and specifications

N74-31480
Introduction of CCV techhoulogy into airplane desige

R74~-31481

On the application of theory of Harkov processes
to the evaluation of state of dynamic systems
and to control of aircratft oscillations
[BASA-TT-F-15B817}

AIRCERFY STRUCTURES
Composite structures «-- special-purpose coaputer

N74=-32441

programs
AT4-41262
Fail-safe characteristics of built=up sheet
gtructiures
[ICAS PAPER T4—~08] A74-41310

¥ew materials apd structures =--- for alrcraft
[ICAS PAPER 74=21] A74-41323
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Advanced paterial applications to sabsonic
trampsport aviation
[ICAS PAPEE 74-22]

pifferentiation of corrosion damage by the
severity of its effects upon the resistaoce to
fatigue and corrosion—fatigue disintegration of
aircraft skin elements

AT74~-41320

AT4-42792
dircraft Design Inmtegration and Optimization,
Voluane 1 --- conference on cptimal design of
ajrcraft and related systems
[ AGARD-CP=147-¥0L=1]
The rele of preliminary design in reducing
development, production and operational costs of
aircraft systems

H74~31458

NT74-31459
ATHRCRAPT WAERS
Numerical coaputations of wake vortices behkind
lifting surfaces

[ICAS PAPER 74-23] ATe-41330
Aircraft trailing vortex imnstabilities
[ICAS PAPER 74-34%] AT4-41335

Turbulent trailing vortex with central jet or wake
[ICAS PAPER 7u4-40 ] R74G=0413041
Hot-wire andnometry for in-flight measurement of
aircrait wake vortices
AT4-43621
AIRFOIL PROFILES
The effect of the Mach number on wave-drag
optinmized fuselages and profiles in the case of
supersonic flow
AT4-41032
Review of BASA supercritical airfeils
[ICaS PAPER T4-10] A74-41312
Research on the tramsonic aerofeoil sections at the
Naticonal perospace Laboratory, Japan
[ICAS PAPER T4=12] a74~-41314
on the design of airfoils fer low Reyrolds nuzbers

(AIAA PAPER M=-1017] ATH-42038
The gquest for high=lift -=« airfoil design
{AIBR PAPER 74-1018] ATY-42039

k two-dimensional asrofoil with a control surface
oscillating at low freguency in highk subsopic flow
A74=42694
Bigh 1lift characteristics of am airfoil placed in
a narrow channel
A7U-43143
ATRFOILS
Viscous effects in transomic flow past airfoils
[ICas PAPER 74-19] ATU-41321
Experimental study of viscous flow on multiple
element airfoiils
[ICAS PAPEE 74-4&1}] A7U=4 1346
The nse of gliders for airfeil section research
and development
[aTAA PAPER 74-1008]
Iterative solution of tranmsonic flows over
airfoils and wings, including flows at Kach 1
A74=43451
A streamline curvature methed for design of
supercritical and suobecritical airfeils
[HASA-TN-D=7770}
ATRFRAME MATHBRIALS
Hew materials and structures —-- for aircraft

A7u-4203y

N74-32416

{ICAS PAPER 74-21] AT74-41323
Advanced material applications to subsonic

transport aviaticn

[ICAS FAPER 74-22] A74-41324

LAIRFRAMES
Airframe noise - The next aircraft noise barrier

{AIAn PARPER 78-949] AT4-01654
A pew type of sail plane
{HASA-TT=F=-15920] R74~324480

Advanced metallic structures: Air saperiority
fighter wirng design for improved cost weigat and
integrity. Voluse 2: Criteria semnsitivity study
[ap~-781811] H74~32451

Advanced ®metallic structure: <Cargo fuselage
design for improved cost, weight, and integrity

[AD-7Bt814 ] N74~32056
ATRSHIFS
Dolphin airship with undulating propulsion -
action of the elastic drive blades
ATu-44073

ALL-WEATHER LANDIFEG SESTIENS
2 head-up display for all-weather approach and
landing of tilt-wing V/STOL aircraft

[AIAR PAPER T4-552] A74-U1656

AXISTMAETIRIC FLOW

ALTINAETERS
Devalopment of an independent altitude monitor
concept
[AD-775454 ]
ALUMINUB ALLOXS
Advanced metallic structure: Cargo fuselage
design for improved cost, weight, and integrity
[ AD-781814] N74-32456
AMPLITUDE MODULATION
Propeller nodulation effecte on a scannipng beao
ricrowave lapding systea
[ BASA-TH=-X-62366]
ANGLE OF ATTACK
Flight testing a highly instrumented sailplane
[AIAA PAPER 74-1023] : A74-42042
ANNODLAR FLOW
subsonic annular wing theory with application to
flovw about nacelles
[ NASA-TH-D-T7630]
ANTENNA DESIGH
Antennas for avienics -— conference o
application of avionic antennas in Aerosat systenms
[ AGARD-CP-1349] N74-31667
airborne low-VHP antennas

B74~-33116

¥74=31617

BT4-3241%4

W74-3168¢
& comrutation on antenna systems coveriag standard
aircraft and balleoons
' N74-311685
AKTENEA RADIATION PATTERNS
Aptennas for avionics -—- conference oOn
application of avionic antennas in Aerosat systems
[ AGARD=CP=139] N74=31667
Deternination of the movement of the apparent
phase centers of aircraft antennas for
calibrating the ZDBS interferometer —-- Coherent
vwave front simulations for slot antemnas and’
spiral antennas :
N74-31704
APPROACH CONTROL
& head-up display for all-weather approach and
landing of tilt=-wing V/STOL aircraft

[AIRA PAPER 74-952] L74=41656
Direct force ¢Gontrol for ligkt airplanss
[AIRA PAPEE 7u-862} AT4=41809

The Soviet radio navigation procedure RSBN -=-- for
aircraft landing centrol
A7h-44071
ASTAPTOTIC ARTHODS
The puwerical solution of the asymptotic equations
of trailing edge flow

ATU~42797
ATMOSPHERIC TURBULEECE
Prohlemns of flight in turhulence
[ ICAS PAPER T4-32] A74-01333

ATTACK AIRCRAFT
Airborne testing of advanced aultisensor aircraft
BA74-43612
AUTONATIC FLIGHT COATEOL
Flight control systems research --- optimization
of F-8 aircraft control system
[ FASA-CR-139595] NT4=31427
L fly-by-wire flight control system for decoupled
wanuwal coptrol
N74-31843
AUXILIARY POWER SOURCES
lircraft auxiliary power systems study. A main
generation channel for a V/STOL strike aircraft

NT4-32483
AYIONICS
Birborne testiny of advanced multisensor aircraft
AT4-43612

Antennas for avionics === conference on
application of avionic antenpas in Aerosat systeps
{ AGARD-CP-139] N74=31667
A flight investigation of a termimal area
navigation and guidance concept for STOL aircraft

[NASA~TH-X-62375] N74-33114
AXIAL FLON TOURBINES
Study of flow in axial conpressors
A74-43132

AEISYAMETRIC FLOW
The effect of the Mach nuwmber ob wave-drag
optinized fuselages and profiles in the case of
supersonic flow
A74-41032
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B=52 control configured vehicles progran .
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BEHDING HOMENTS
Stability of the tall surfaces =-- relationship to
rudder bending
CAT4-41770
BIBLIOGEAPHIES
A sunmary of helicopter veorticity and wake
turbulence publications with an annotated

bibliography
[2D-780053] N74-32435
BLADES
Dolpbhin airship with undulating propulsion -
Action of the elastic drive blades
AT4-44073

& licear array of blade antennas as an aircraft
antenna for satellite communication
N74~31686
BODY~-RING CONFIGURATIONS
Effects of Reynolds number on swept-wing-bedy
configurations with high 1lift devices at
transonic speeds
[ICAS PAPER 74-05) AT4=41307
Investigations concerning the interference between
annnlar wing and hub body in the case of annular
wing/hub body configurations
A74-4144y
lateral-directional stability characteristics of a
wing-fuselage configuration at angles of attack
up te 44 deg

[HASA-TH-2-3087) N7u4-31421
BOEING 707 AIRCRAPT
FAA JT3D quiet nacelle retrofit feasibility
program. Volume I-7:; Lower goal design,
fabrication and ground testing
[AD-775453] N7 4=32430

BOBING 727 BIRCRAFT
The 727 ooise retrofit feasibility. volume 3:
Upper goal flight testing and program sunmary
{aD«766B50 ] BP4-32420
BOEING 2707 AIRCRAFT
Design evolution of the Boeing 2707-300 supersonic
traasport. Part 2: Design impact of handling
gualities c¢riteria, flight contrcl system
concepts, and aergelastic effects on stability
and contrel
K¥74-31468
BOUMDARY LAYER EQUATIGNS
The numerical soluticn of the asyrptotic equations
of tratling edge flow
AT4-122797
BOOMDARY LATER FLOW
Three-dimensional measurenents of the velocity in
the pear flow field of a full-scale hovering rotor
{AD-7815471 B 4=-32417
BOONDARY LAYER TRARSITION
On the design of airfoils for low Reynolds numbers

(AT2a PAPEE T4-1017) AT4-42039
BOUNDARY VALUE PROBLENS
Aercdynanic ioterference in a system of two
bharmonically oscillating airfoils im an
incompressible flow
ATu-4 1041

Experinmental study of viscous £low on multiple
element airfeils
[ICAS PAPER 74~-46 ]

BUCEKLING

The interaction of local and overall buckling of
thin-walled structures
[ICAS PAPER 74-071]

BOENYHEQUGH [FAILURE)

The feasibility of detecting a borner-can
burn-through by means of €O, Co2, pressure, and
air temperature levels in a jet engine nacelle
[AD—??53GQ] N74=-33225

AT4=-41346

AT4~141309

C
C=130 AIRCRAFT
A fly~by-wire flight coptrol system for decoupled
manual control
H74=31443
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CALIBRATTING
Determination of the movement of the apparest
phase centers of aircraft antennas for
calibrating the ZDBS interferomater =-= cgherent
vave front simulations for slot antennas and
spiral antennas '
H74-31704
CAHARD CONFPYIGURATIONS
Static mercelastic effects on the aerodynamics of
the Saab 37 VYiggen aircraft, a cobparisom
between calculations, wind tunnel tests and
flight tests
[ ICAS PAPER T4-55] A7U=U41354
The effect of canard and vertical tails on the
dercdynamic characteristics of a model with a 59
deg sweptback wing at a Mach number of 0,30
[ HASA-THM-X-3084] N74-32412
CAEGQO BIRCRAFT
Advanced petallic structure: Cargo fuselage
design for improved cost, weight, and integrity
[AD-7416814] R7U-32456
CERTRIFUGAL COMPHERSSORS
Theoretical and experimental studies of a high
pressure ratio centrifugal coapressor at reduced
rotating speed
[ICAS PARPER 74-37]}
CHANNEL FLOW
High 1lift characteristics of an airfoil placed in
a nairra¥ channel

ATu=-81338

ATU~431743
CIBCULAR POLARIZATION
A copparison of two L-band aircraft antennas for
aerorantical satellite applications ===
circularly polarized slot confiqurations
NT4-31684
CL-84§ ATRCRAFT
& head=-up display for all-seather approach and
landing of tilt-wing V/STOL aircraft
[AIAA PAPER T4-952]
CLIBBIFG FLIGHT
Lateral control and sailplane desigh
considerations to optimize altitude gain while
thermalling
[AIAA PAPEE 74-1Q04)
COMPOSITE MATERIALS
Hew materials and structures -=-~ for aircraft
{1ICas PARPER T4=-21) ATU-41323
Conposite materials inspectlon ==- ultrasonic
vibration holographic NPT

A74-41656

ATH-42032

A7U~043164
Contipuous seam diffusion bond titanium spar
evaluation
[2D-780029 ] W74=-31515

COMPOSITE SIRUCTURES
Conposite structures --- special-purpose couputer
programs
A74=41262
COHPRESSED AIR
Investigation of a stored energy lasnch system for
gliders

[AI2Z PAPER 74-1047] AT4-42059
CORPRBSSIBLE FLOR
Analysis of viscous flow over swept wings
[ICAS PAFER 74-20) AT74-11322
Study of flow in axial compressors
A74=-43132

CONPRESSION LOADS
The interaction of local and overall buckling of
thin-walled structures
[ICAS PAPER 74-07]
CONPEBSSOR BLADES
Composite materials inspection --— ultrascnic
vibration kolographic RDT

A74~41309

ATG-43164
Adaptation of measuring and inspection instruments
to the neasuremert of standard blades of
alrcraft-engike turbines and coapressors
a74-43767
COMPRESSOR EFFICIENCY
Spall gas turbines for helicopters /Halferd
Memorial Lecture/
a74~41397
COMPREESSOR ROTORS
Theoretical and experimental studies of a hiqh
pressure ratio centrifugal coapressor at reduced
rotating speed

[ICAS PaPER 70-37] AT4~41338
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COMPUTER PEOGERANS
Composite structures --- special-purpose computer
programs
AT4=-41262
L viscous potential flow interaction analysis
pethod for myliti-glement infipite swept wings,
volune 2
[¥AS5A-CHE-137550]
COHPOTER TECHNIQUES
Realization and flight tests of an integrated
digital flight control systen

R74=32413

N74-31447
COSPUTERIZED DESIGH

Ipnitial-~design optimisation on civil and military

aircraft
N7u=3T477
Concept €€V and specifications
N74~31480
Propulsionsairecraft design matching experience
H74=32423
CONCORDB AIRCEAFT
& study of the Concorde air intake in yaw
[ICAS PRPER 74=50] A74-461350

Turbine blade pyroreter system in the contreol of
the Concorde engine
A74-43214
Gust measurements on Cohcorde
[HASA~TIT=F~15637]
CONFERENCES
Symposium ob the Application of Electrical Control
to Aircraft Propulsion Systems, Londen, England,
February 20, 21, 1974, Proceedings

BT4-31494

ATR-4320
advancenents in flight test engineering;
Proceedings of the Fifth Annwal Symposium,
Apahein, Calif., August 7-9, 1974
B74-43601
dircraft Desigam Integration and Qptimization,
Volume 1 --— conference on optipal design of
aircraft ang related systeums
[ AGARD-CP~147-¥0L-1]

Antennas for avionicg -—— copierence on
application of avionic antenmas in Aerosat systems
[AGARD-CP-139] NT4-31667

CONFIGURATION MAHAGEMENT

The role of preliminary design in reducing
developeent, production and operational costs of
aircraft systens

B74-310538

N74-31459
Design evalution of the Boeing 2707-300 supersonic
transport- Part 2: Desigo impact of handling
qualities criteria, flight comtrol system
concepts, and aeroelastic effects on stability
apd control

N74-31468
The F-15 design considerations
NT4-31470
Initial-design optimisation on civil and military
aircraft
K74-31477
Introdacticon of £C¥ technology into airplane design
N74=31481
tdvancements in future fighter aircraft
H7U4=31483
CONPIGORATIONS
Initial-desigyn optimisation on civil and military
aircraft
B74-31477
COMSTROCTION MATERIALS
kdvanced material applications to subsonic
transport aviation
. [ICAS PAPER 74=221] A74-41324

New structural materials for jet engine comaponents
A74~43768
COHYFOUL CONFIGURED VEHICLES
Effect of artificial stability on aircraft
perforaance
[NLSA-TT-F-15953]
CONTHROL SDRFACES
an improved-performance control system for
low=gpeed flight
[AIAR PARFER T4-1039] ATH~42052
2 two-dimensicnal aerofoil with a control surface
oscillating at low frequency in high subsonic flow
a74~42698

ET4=32442
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DIGITAL SYISTEMS

CONVECTIVE FLOW
Lateral contral and sailplane design
considerations to optimize altitude gain while
thermaliing
[AIAa PAPER 74-1004]
COREOSIOR PREVERTION
Corresioh on aircratt - Evaluation, examipnation,
and elipination. LX

a74=-42¢32

A7 U=-U4B69
CORROSIQF RESISTANCE
pifferentiation of corrasicn damage by the
severity of its effects upon the resistance to
fatigue and corrosicn-fatigue disintegration of
aircraft skin elements
AT4-42792
CORROSION TESTS .
Corrosion on aircraft - Evaluation, examination,
apnd eliaination. IX
AT4=44069
C£OST ANALISIS
The role of preliainary design in reducing
development, production an@ operational costs of
aircraft systeams
B74-31459
Recent erperience from BAC aircraft for NATO
R74-31469
COST EFFECTIVENESS
Wew technologies and maintenance of helicopters
H74=31478
CRACEK PROPAGATION
New materials and structures --- for aircraft

[ICAS PAPER 74-21)] A7LU=41323
CEUISING PLIGHT
GeRini - A variable geometry sailplane
[AIAd PAPER 74-1035] A74-82049

CUGRYE FITTING
An evaluation of sailplane drag coefficient
paraneters from flight test results
{AIaA PAPER 74-102Q])

D
PC 9 RIRCRAFI
DC-9 noise retrofit feasibility. Volume T: Eower
goal noise, perforaance and cost evaluatlon
[{AD-776127] N74=-32437
DECAY RATES
The structure and decay of trailing vortices
AT4=41044

BTH=-42041

DEGREES OF FREEDOM

Analytical model for tilting proprotor aircraft
dynapics, including blade torsion and coupled
bending modes, and conversion mode vperation
[ NASA-TH-X-6236%) HT4-31498

DELTA WINGS

The determsinatlion of ice deposition on slender
wings An experieental technique apnd simplified
theory
[Icas FAPERE T4-41]

Theoretical and experipental lomgitudinal
aerodypamic characteristics of ap aspect ratic
0.25 sharp-edge delta wing at subsonic,
supersonic, and hypersomic speeds
[ BASA-TH-D-7651]

Low-spead aesrodynamic characteristics of a
hypersoni¢ research airplane concept having a 70
deg swept delta wing
[ NASA-TH-X=-T71970 ]

BETECTORS

The feasibility of detecting a burmer=-can
burn-through by means of €0, €02, pressure, and
air temperature levels in a jet engine nacelle
[AD-775304 ] N74~-33225

DIGITAL SISTEMS

Power plant controls - '"The system' --- digital

techniques for aircraft engines

L74=-01302

N74-31414

R74=31485

AT4-03202
Plight control systens research --=- optimization
of F~8 aircraft control system
[ HASE~CR=1395395] N74=31427
Bealization apd flight tests of an integrated
digital £light costrol systea
N74=31047
Design and flight experience with a digital
fly-by-wire control system in amn F-§ airplane
N74-31450
A flight invegtigation of a terminal area
navigation and guidance concept for STOL aircraft
[ NASA-TR-X-62375] NT4=33114
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DIGITAL TECHRIQUES
The case for digital techaigues applied to
poverplant controls =-- for aircraft
AT4=-43212
DIRRCTIORAL STABILITY
Lateral-directional stability characteristics of a
ying=-fuselage configuration at angles of attack
up to 44 degq
[BASA~THA=-X=-3087] N74=37421
The lateralsdirecticpal stability characteristics
of a four-propeller tilt-vwing ¥/3TOL model in
low-speed steep descent
[HASA-TH-X~T02042]
BISPLAY DEVICES
¥/5T0L aircraft controlsdisplay concept for
maxioum operational effectiveness

BT4=32439

R74-31455
DOBHBASH
Helicopter downwash data
[2aD=-780754] N74=-31518

DRAG CHUTES
4 variable drag drogue chute for use as the
aerodynanic decelerator in sailplanes
{AIRA PAPER 74-1046]
DRAG REDUCTIOH
Lateral contrel and sailplane design
considerations to optinize altitude gain while
thermalling
[AIAAR PAPER 74-1006) A74-42032
application of sailplane ard low-drag undervater
vehicle technology to the long~endurance drone
problen
[AIA2 PAPER 74-10363
DROFE AIRCHRAFT
Lpplication of sailplane and low-drag underwater
vebicle technolegy to the long-endurance drone
prceblen
[AI2a PAPER 74-1036]
DYNARIC CBARACTERISTICS
Dynamic measurement of avionic antennas --- by
ground radar tracks evaluations

A74-42058

AT4=42050

AT4-42050

F74=-31702
DIEBABIC COETROL
On the application of theory of Markov processes
to the evaluation of state of dynamic sysStenms
and to control of aircraft oscillations

[RASA-TT-F-15817] H74=-32441
E
RCCHQHIC FACTORS
The 3146 - A nevw dinension in Short=haul
profitability
A74~42725
Becent eigperience from BAC aircraft for KATO
K74=31u6%
BIBCTORS

Aercodynamic and acoustic performance of ejectors
for engine-under-the=wing concepts
{AIAA PAPER 74-950] AT4-41655
¥/5T0% demonstrator wehicle for ejector thrust
augmentation techhology
[BIAL PAPER 74-995]
ELASTIC BODIRS
Dolphin airship with undulating propulsion -
Actien of the elastic drive blades

A74=41663

AT4-44073
ELASTQPLASTICITY
Conposite structures ——- special-porpose comprter
programs
AT4=-41262

RELECTRIC CONTHOL
Symposium on the application of Electrical Control
to Aircraft Propylsion Systems, London, England,
Pebruary 20, 21, 1970, Proceadings
474-43201
The developnent of electrical systems for
poverplant control
AT4=-43203
BELECTHIC POURE SUPRLIES
Interrupt times on constant freguency ac systems
~=- for aircraft pover supplies
N74=32481
¥SCF generators =-- variable speed constant
frequency genaTators, design, construction and

performance
H74-32485
Control aspects of aircraft type cycloconvertors
¥74-32486

A=8

SUBJECT IRDEX

ELECTREO=-OPTICS
Adirborne testing of advanced multisensor aircraft
A74-043612
BLECTROBAGHETIC CONPATIBILITY
The P-15 air superiority fighter electromagnetic
copnpatibility program
A70-43%13
ELECTROEIC CcowTHOL
Symposiua on the Application of Electrical Control
to Rircraft Propulsion Systeas, London, England,
February 294, 21, 1974, Proceedings
AT4-43201
Power complex = A suitable case for treatment —--
aircraft engine electronic control system choice
AT4=43206
The architecture of a turbine engine control ---
bydromechanical and electronic control in
multiengine aircraft

A74=-43209
Control systen censiderations for helicopter gas
turbines
AT4-4321¢
An electronic full-aothority engina fuel comtrol
systen
AT4=43211

BNERGY REQUIREMENTS
L display of energy-maneuverability performance
information for fighter aircraft
{ BTAA PAPER 74=B14]
Investigation
gliders
[2IRL PAPEE V4~10U47)
ENERGY STORAGE
Iovestigation
gliders
[AIAA PAPER
EFGINE CORTROL
Symposiupm on the Application of Electrical Control
to dircraft Propulsion Systems, London, England,
February 20, 21, 1974, Proceedings

ATa-417397
of a stored emergy launch systen for

AT4=-42059
of & stored emergy launch system for

74=1067] AT4-1205%

ATH-8320%
Power plant controls - 'The system! —-- digital
technigues for aircraft engines
AT4-43202
The development of electrical systems for
poverplant control
278-43203

Aircraft approach — A degree of biasg =~-
supersonic transperts engine control preoblens
A74-043205
Power complexr - & suitable case for treatment =---—
aircraft engire electronic control system choice
ATU4-043206
The architecture of a turbine engine contral ---
hydromechanical and electronic contrel in
moltiengine aircraft

ABT0-43209
Control systee considerations for helicopter gas
turbines
AT4-43210
in electronic full-authority engine fuel control
system
AT4=43211
The case for digital techniques applied to’
poverplant cobtrols =-- for aircraft
At4=-03212

Turbine blade pyrometer system in the control of

the Councorde engine
A7U-43214
ENGINE DRSIGN .

Hatched propulsion for advanced vehicles —---
application to aircraft turbofan engines
[ ICAS PAPER 74-36]

Small gas turbines for helicopters sHalford
Heporial Lecture/

a74-41337

AT4-41397
IC~15 powerplant system design and development
[AIAA PAPER U-973] A74-41658
Technology for the reduction of aircraft turbine
engine pollutant epissions
[ ICAS PAPER 74-31] A74-43125
Quiet engine program flight engine design study

[ MASA-CR=-134660 ] NT4-33226
BEGINE FAILUEE
4 study of the Cobcorde air intake in yaw
[ICAS PAPER 74-50] A74-41350



SUBJBCT INWDEX

ENGINE MONIZORING INSTRUNENTS
Adaptation of measuring and inspection instruments
to the measurement of standard blades of
aircraft~engine turhines and compressors
aATa-43767
BENGINE NQISE
Birframe noise - The next aircraft naise barrier
[AI2a PAPER 74-94%1 A74=4 1654
ERGINE PARTS
Ne¥ structural materials for jet engine compobents
A74-43768
ENGINE TESTS
A device for generating an artificial boundary
layer in a short axial distance in a supersonic
flow
AT4=-41398
ENVIRONMERT EFFECTS
& simple, near-optimal takeoff control policy for
a heavily loaded helicopter cperating from a
restricted area
[AT2A PAPER 74-512]
EPOIY HESINS
Propellers and helicopter bhlades of
fiber-reipforced synthetic resin materials
[NASA-TT-F~15859] N74=-31493
BESTIMATING
Status and future of deterwmination of aerodynamic
derivatives from flight data
{ICas PAPER 74-48]
EURCPEAN AIRRUS
Determination of ice shapes and their effect on
the aerodynamic characteristics for the
unprotected tail of the & 300
[Icas PAPER T4-42] at4—-41343
comparison of electrical generating systems based
on IDG and VSCF techpnigques in two types of

A74-41796

aT4-413u8

aircraft
¥74-32442
EXBAUST GASES
Abating exhaust noises in jet engines
{BASA=CASE-ARC=10712-1] N74-33218

EXBAUST SYSTEMS
Technolegy for the reduction of aircraft turbinpe
engine pellutant emissions
[ICAS PAPER T4-31]
EXPERIMENTAL DESIGHN
A new jet engine thrust measuring systea = An
advancewent in flight test engineering

A76=-43125
L74=-43613

F
F~5 AIRCRAFY
advanced mpetallic structures: Air superiority
fighter wing design for improved cost weight and
integrity. Volume 2: Criteria sensitivity study
fAD-731811] H74=32451
F=B AIECRAFT
Design and fliqht experience with a digital
fly-by-wire contrel systen in an F-8 airplane
HT4-31450
F=15 ATRCRAFT
WASE Flight Research Center scale F-15 remotely
piioted research vehicle program
aTa4-43603
The F-15 air superiority fighter electromagnetic
coppatibility program

AT4-43913
The F-15 designh considerations
H74=31470
F-17 AIRCRAFT
¥F=17 design concepts
[AIa& PAPER 74=-936] E74-41651

Development and flight test progress of the ¥YF-17
[2IAA PAPER 74=-841] A74-01652
FAIL-SAFB SISTEMS
rail-safe characteristics of built—up shest
structures

[1cis PAPER 74-08] A74-41310
pigital fly-by-wire control system with
selfdiagnosing failure detection
H74-31451
FATIGOE (MATERIALS)
Pretting in aircraft turbine engines
[RASA-TH-X-T71606] H74=33223

FATIGOE LIFE
Fail-safe characteristics of bailt-up sheet
structures

[ICAS PAPER 74-08] AT74-41310

FPLIGHT CONTHOL

Differentiation of corrosion damage by the
severity of its effects upon the resistance to
fatigue and corrosion-fatigue disintegration of
aircraft skin elements
AT4-427%2
PEASIBILITY ANALYSIS
The feasibility of an sircraft propslled by solar
energy
[AIAr PAPER T4-1042]
FIGHTER AIRCEAFT
A display of energy-maneuverability perforaance
information for fighter aircraft
{AIza PAPER 74-814] AT4-4179%7
An investigation of overall systems criteria for
the longitudinal flying gualities of highly
augwented fighter aircraft
[aAIa2 PAPBR 74-833] a74-41803
Subsonic and supersonic longitudinal stability and
contral characteristics of an aft tail fighter
copfiguration with cambered and uncambeéred wings
and uncambered fuselage
[NASA-TM-X=3078] H74-31419
On the design and evaluation of £light control
systeas

AT4-42055

N74-31442
Design optimization of the VAR 191B and its
evaluation based on results from the hardware
realisation and test data

N74-3147%
ddvancenents in future fighter aircraft
R74-31483
fesigniang for maneuverability: Regquirements and
limitations
H74=-32424
The team leader's role in design to cost
prelimipary design
H74-32426

Comparison of electrical generating systems based
on IDG and ¥YSCF technigques in twWo types of
aircraft
HT4=-32482
FINITE DIFFERENCE THEOQORY
The num&rical solution of the asyaptotic egquations
of trailing edge flow
AT4-42797
Iterative solution of transonic f£lows over -
airfoils and wings, including flews at Mach 1
A74-43451
FLIGHT CHARACTERISTICS
Status and future of detereination of aerodynanic
derivatives from flight data
[ICAS PAPER 74-48] A74-41348
Computation of aerodynamic loads on helicopter
rotorblades in forward flight, 4sing the method
of the acceleration peotential
[ ICAS PAPER 74-534] A74=41353
Analysis and experimental stndies of the control
of haung gliders
[ATAA PAPER 74-10301] BT4-42045
Investigation of a stored energy launch system for
gliders
[AIRA PAPER 74-1047] ATY=42059
subsonic and supersonic longitudinal stability and
control characteristics of an aft tail fighter
configoration with canmbered and uncambered wings
apd uncambered fuselage
[ HASA-THM-E~3078] HT4-31419
Performance estimates for povwered parafoil systens
[AD-779926] H74-31514
Effect of artificial stability on aircrafi
performance -
[HASB-ET-F~-15551]
FLIGHT CONTROL
Problems of flight in turbulence
[ICAS PAPER 74=-32] AT4-41333
an investigation of overall systems criteria for
the longitudinal Elying gualities of highly
augmented fighter aircraft
[AIRA PAPER 14-833] ATU-0 1893
On the design and evaluwation of flight control
systens

H7u-32442

H74~31442
Bealization and flight tests of an integrated
digital flight coantrol systea
H74-39047
B=52 control configured vehicles program
E74-31452



ZLIGHT SAPETI

duytostabilization in ¥TOL aircraft: BResults of
flight trials with 5C 1
NT74-31456
A pev type of sail plane
[HASA-TT=-F=15920) H74-32440
Effects of aircraft design on 5TOL ride guality:
A sionlator study
[HASA-CE~140059]
FLIGHT SLPETY
Blcor - A high altitunde pressurized sailplane /1/
AT4=-83470
¥/5TOL aixcraft controlsdisplay concept for
naximun operational effectiveness

H74-32443

N74-31455
FLIGHI SIBULATIORN
2 flight investigation of a terminal area
navigation and guidance concept for STOL aircraft
[HASA-TH-I-62375] N74-33114
FLIGHT STABILITY TESTS
Estimates of the stability derivatives of a
helicopter from flight neasurements
[ICA5S PAPER 74-U49)]
FLIGHT TEST IOSTRUHENTS
2 new jet engine thrust measuring system - An
advancement in flight test engineering

AT4=41349

L74-43613
FLIGHT TBSES

Development and flight test progress of the YF-17
[AIAM PAPER 74-5471) A74-41652

Direct force control for light airplanes
[AInA PAPER TU4-B62] A74-41309

The nge of gliders for eirfoil sectiom research
and developmect
[AIAR PAPEE T4-1008}

AL evaluation of sailplane drag coefficient
paraneters from f£light test results
fAIaA PAPER 74-1020) AT7u-420481

Flight testing a highly instrumented sailplane

ATH-42034

[AIAR PAPER T4-1023] B74-42042
Gemini - A variable geometry sailplane
[ATIAA PAPER 74-1035] L74-42089

Advancements in flight test engineering;
Proceedings of the Pifth Abnual Synposium,
Anaheinm, Calif., August 7=-9, 1974

A74-43601
Developing STOL operaticnal critecia

AT74=43602
Rirborne testing of advanced multisensor aircraft

A74-43612
0S Airmy helicopter icing tests

A74-43623

FLIGHT TERICLES
An analytic survey of low-gpeed flying devices -
Natural and man-pmade
[AIAa PAPER 74~1019)
FLOO DISTORTIOR
The deformation of a vortex sheet behind a suept
back wing - Comparison of measurements aad
calculations

ATL-42040

[ICAS PAPER 74-33) B74-41334
PLOY DISTRIBOTION
Study of flow in axial cowopressors
AT4=-43132
Rnalysis of acoustic radiation in a jet flow
ehvironment
ATU~44314
Helicopter downwash data
[AD-T80T54 ) ¥74-31518

Three-dimensional measurements of the velocity im
the near flovw field of a full=-scale hoverieng rotor
[AD=781547] N74=32417

FLOP RQUATIOHS

The numerical solution of the asymptotic equations

of trailing edge flow

ATH-42797
FLOY STABILITY
hircraft trailing vortex instabilities
{ICAS PAPER 74-34 ] A74-41335

FLUITER ANALYSIS
Flutter analysis of swept-wing subsopic aircraft
vith parameter studies of composite wings
[ NASA-TN-D-7539]
FLY BY BIRE COXTRoL
& fly-by-vire flight control system for decoupled
manual centrol

NT74-32356

N74-31443
Pesige and flight experience with a digital
fly-by~uire control system in an P-8 airplane
N74=-31450
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Digital fly-by-wire control system pith
selfdiagnosing failure detection
R7u~31451
FORTRAR
Application to the Viggen alrcraft configuration
of the polar coobrdinate method for unsteady
subsonic flow

[ ICAS PAPER 74-03} BT74-41305
FRACTOGRRAPHY
5ignal-to-noise ratic in the inspection pemetrant
process
R74-43457
FREE FLIGHT
Gust measurements ob Concorde
[ BASA=-TE=F-15837 ] H74-31494

FREE FPLOW
Two-dimensional wind tunnel tests on a
convantional wing section over a wide range of
Reyuolds nagbers and up to high subsonic
free-stream speeds
[ICiLS PARER T4-04]
FREE YXBRATION
Influence of sloshing in wing tip taoks on the
vibration natural modes of an aircraft
[ICAS PARPER 74-15]
FREQUDERCY CONVERTERS
Interrupt tines on constant frequency ac systems
-=« for aircraft power supplies

A74-41306

A7a-41317

N74-32481
Comparisen of electrical generating systems based
on IDG and VSCF techniques in two types of
aircraft
N74-32482
VSCF generators =-=-- variable speed constant
freqeency generators, design, construction and

perfornmance
R74-32485
Control aspects of aircraft type cycloconvertors
N74-32486
FRETTIHG
Fretting in aircraft tutblne engines
[NASA~TH-X-71606] N74-33228

Sealing technolagy for aircraft gas tucbine engines

[ HASA-TH-X-T71607 ] K74=33229
FRETTING CORROSIQN
Pratting ip airgraft turbine engines
[KASA-TH-X=-T1646 ] R74-33228
PRICTION
Effect of frictional heating on brake materials
ATU-u4L181

FUBL CONERQL
&n electronic full-authority engine fuel control
systen
A74-43211
FUSELRGES
The effect of the Hach number on wave-drag
optimized fuselages and profiles in the case of
supersonic flow
A74=41032

GAS FLO®
Sealing technology for aircraft gas turbine engines
[ FASA-TH~¥-71647 } N74-33229
615 TURRIWE ENGIMES
Theoretical and experimental studies of a high
pressure ratio centrifugal compressor at reduced
rotating speed
[ICAS PAPER 74-37]
S5mall gas turbines for helicopters /Halford
Hdemorial Lecture/

A74~41338

AT4-4 1397
Study of flow in azxial conpressors
AT4~43132
Control system consideraticns for helicopter gas
turbines
AT4-3210
An electronic full-authority engine fuel contrel
systen
A74=43211
Fretting in aircraft turbile engipes
[HASA-TH-X~71606 ] N74-33228

Sealing technology for aircraft gas turbhine engines
[HASA~-TE-Z-71607] H74-33229



SUBJECT INDEX

GENEBAL AVIATION AIRCRAFT
dircraft design stndies: E67 tilt-wing executive
aircraft --- with vertical takeoff and landing
capability
[CRANFIELD-BRERO~23] N74~-31490
Prelininary design of civil and military aircraft
at Lvions Marcel Dassault—-Breguet Aviation
H74~32422
GLIDE Pa%BSs
Parametric study of S5T0L short-haunl transport
engine cycles and coperational techmnigmes to
minimize community noise impact
[NASA=-CR-114759}
GLIDERS
Lateral contrel and sailplare desiga
considerations f{o optimize altitude gain while
thermalling
[AIaA PAPER 74-1004] AT74-42032
The use of gliders for airfoil section research
ard develcpmenrt
[AIAA PAPER 74~-10D0B]
an evaluation of sailplans drag coefficient
parameters from flight test results
[AIAA PAPER T4-1020] R74-42041
Flight testing a highly instrumented sailplane
(AIA2 PAPER 74-10231) A704=-42042
The technological prospects for oscillating=-wing
propulsion of ultralight gliders
[AIAx PAPER T4-1028] A704-42044
Analysis apd experimental studies of the control
of hang gliders
[AIAR PAPER 74-1030]
Kew trends and developments in hang gliders
{ATAR PAPER T4-1031] AT4=42006
K59 Honoplane = A testbed for ultralight wehicle
development
FAIAA PAPER 74-1033} A74-42047
Sore opportunities for progress in ultra-light
aeronautics ==-- for aircraft with low wing loading

N74-3108¢

AT4=42034

AT4=42045

[AIAA PAPER 74~10304] AT4=42048
Gemini - A variable geometry sailplane
[AIAh PAPER 74=-1035] ATH=-42049

Application of sailplane and low-drag underwater
vehicle technology to the long-endurance drone
prablen
fATAR PRPER T4-1036]

2 variable drag drogue chute for use as the
aercdynamic decelerator in sailplanes
{ATAaA PRPER T4=1046) AT4=42058

Investigation of a stored energy launch system for
gliders
(ATAR PAPER T4-1047) A74=-42059

Blcor - & high altitude pressurized sailplane /1/

AT4-42050

A74-043470
alcor - k high altitude pressurized sailplare 72/
BT4-43471
2 nev type of sail plane
[HASA-PT=F~15920] WTu=-32480

GRQUOND TESIS
¥C—-15 pawerplant system design and development
[AIRR PAPER 74+973] AL74-41658
GROOHD TRACKS
Antennas for aviopics —--- conference on
applicatior of avionic antennas in Aerosat systems

[{AGARD=-CP-139] NT4=31667
GOST LOADS
Gust Beasurenents on Concorde
[ NASA-TT-F~15837 ] A74-3tu94

HARMOHIC OSCILLATION
Rexodynamic interference in a systew of two
harmonically oscillating airfoils in an
incompressible flow

ATu=41041
HAWEEBR SIDDELEY AIRCEAFT
The HS146 - A new dimension in short-haul
profitability
ATY=42725

BEAD-DP DISPLAIS
A head-up display for all-weather appreach and
landing of tilt-wing V¥/STOL aircraft
[AIAA PAPER T4-552] A74-41656
AL display of energy-saneuverability performance
information for fighter aircraft

[AIAR PAPRR 74-8147] AT4-81797
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HYDRAULIC CONTRAOL

BEATING
Effect of frictional heating on brake materials
ATY—-48161
HELICGPTER CONTROL
A simple, near-optinal takeoff control policy for
a heavily loaded helicopter operating from a
restricted aresa
[AIAA RAPER T4-~B12)
HELICQPTER DESIGHN
Hevw technologies and maintenance of helicopters
W74-31478

AT4=41796

HELICOPTER EHGINES
Small gas turbines for belicopters sHalford
Memorial Lecture/

AT7u—-U41397
Control system considerations for helicopter gas
turhines
AT4=-43210

HELICOPTER PERFORMANHCE

Estimates of the stability derivatives of a
helicopter from flight measurefents
[ICAS PAPER T4-49]

b supmary of helicopter vorticity and wake
turbulence publications with an annotated
bibkliocgraphy
[aD-780053] H7u=32439

Honlinear helicopter rotor lifting surface theory,
part 1
[AD-781685}

HRELICOPTERS

©  Propellers and helicopter blades of
fiber-reinforced synthetic resin materials
[ HASA=TT=F-15859] N74-31493

Problems of long lipear arrays inh helicopter blades
==~ considering beams scanned by rotating biades

ATu-41349

H74~32453

NT4-31684
HFB—320 AIRCEAFT
nigital fly-by-wire control system with
sg@lfdiagnosing failure detection
N74=31451

HIGH ALTITUDE EMVIRONMERTS
adlcor - A high altitpde pressurized sailplane /2/

aTu-u43471
HISTORIES
Progress in aircraft design since 1903
[ ASA~TH-X=70319 ] H74=-31499

BOLOGERPRIC INTERFEROAETRY
Composite materials inapection --- ultrasonic
vibration holographic WDT
AT4=-43164
HONEYCOMB SIRUCTURES
Contindous seas diffusion bond titanium spar
evaluation
[AD~78002%] K74-31515
advanced metallic structure: <Carge fuselage
design for improved cost, weight, and integrity
{AD=T781814] N74-32456
HOT-WIRE ANEMOMETERS
Hot-wire anenonetry for in-flight measurement of
ajrcraft wake vortices
A74=-43621
BOVERING STABILITY
Three~dimensional nmeasurebents of the wvelocity in
the near flow field of a fpll-scale howering rotor

[AD=7B1547} E74=-32417
Nonlinear helicopter rotor lifting surface thecry,

part 1

LAD-781885] N74-32453

HUOMAN PRCTORS ENGINEERING
Effects of aircraft design on STOL ride guality:
a4 simulator study
[ ¥ASA=-CR-140059]
HONAN REARCTIORS
Parametric study of 5T0L short-haul transport
engine cycles and operaticnal techniqgnes to
minimize commonity noise impact
[ HASA-CR=114759] N74-31086
Effects of aircraft design on STCL ride gquality:
A simulator study
[ HASA~CR~140059]
HYDRAULIC CONTHOL
The architectnre of a turbine engine control ==--
hydromechanical and electronic control in
multiengine aircraft

N7 4-32443

H74=32443

R74-43209



HYPERSCNIC SPEED

HYPBRSCHIC SEEED
Low-gpeed aerodymamic characteristics of a
hypersonic research airplane concept having a 79
deg swept delta wing

[ NASA-TM~2-71974] ylu-31485

i
ICE FOERMATICRH
The determination of ice depasiticn on slender
wvings Apn experimental technigque and sipplified
theory
{ICAS PAPER 74-041] ATU~41342
Determination of ice shapes and their effect on
the aerodynamic characteristics for the
unprotected tail of the A 300
[IC2S PAPER 74-42]
US Army helicopter icing tests

A74-41343

A74-~43623
IDERTIFYING
Status and future of determination of aercdymaric
derivatives from £1light data
[ICAS PAPER 74~48]
IN=FLIGHT HONITORIHG
fot-wire apemometry for in-flight measurement of
aircraft wake vortices

AT4-141348

AT4-43621
Developueet of ap independent altitude monitor
concept
[2D-775454 ] N74-33116

INCOHPRESSIBLE FLOW
derodynamic interference in a system of two
harmonically oscillating airfoils in an
incomptessible Elow
A74=41041
Analysis of viscous flow over s¥ept wings
[ICAS PAPER 74-20)
INSTRURENT LANDING SYSTEHS
propaller modulation effects on a scanning bean
nicrovave landing system
[NASA-TH-X-62368]
INVISCID PLOW
The pumerical solution of the asymptotic equations
of trailing edge flow

AT4-41322

N74-31617

A74=-42797
ISQTROPIC TURBOLENCE
Probless of flight in turbulerce
[ICAS PAPER 74~32) ATL—-141333

ITERATIVE SOLUTIOR

Numerical computations of wake vortices bebind
lifting surfaces
[ICAS PAPER 74-28] A74=-41330

The deformation of a vortex sheet behind a swept
back wing - Cosparison of measurements and
calculations
{ICAS PAPER 74-33)

Iterative solution of transenic flows over
airfoils and wings, including flows at Mach 1

ATU=43451

A74=413349

J=57 ENGINE
The feasibility of detectiny a burner-can
burn-through by means of €O, COZ, pressure, and
air temperature levels in a jet engine nacelle
[AD=775304) N74-33225
JET ATRCHAFT WOISE
Noise shielding aircraft configurations - 3
conparison between predicted and experimental
results
{ICAS PAFER 74-58]
Noise suppressor --- for turbofan engine by
lncorporating apaular acoustically porous
elepents in exhaust aad inlet ducts

R74=-41357

{NASA-CASE—LAB-1?1¢1—1] N74-32418
Abating exhaust poises im jet engines
[HASA-C!SB-ARC-10712—1] H74-33218

JET ENGINES
Nev structural materials for jet engine components
AT4-43768
JET BIHADST
Aerodynasic and acoustic performahce of ejectors
for engipe-under-the-ving concepts
[AIAR PAPER 74-950] A74=-41655
Analysis, design and test of thrust reverser and
thrust vectoring systems for STOL transpoct
aircraft

[AIZR2 PAPER 73=1218] AT4-42889
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JET FLAFS
Evaluation of a new jet flap propulsive-lift
systen for turhofan—povered STOL transports

[AIAA PAPEER 74-993] AT4-41662
JET FLOW
Analysis of acoustic radiation in a jet flow
environsent
A74=04314
JET LIPT

Bvaluation of a new jet flap propulsive-lift
system for turbofan~powered STOL transports
[(AIAA PAPER T74-993] A7U-U1662

L
LARINAR FLOW
A streaaline curvature method for design of
sepercritical and subcritical airfaoils
[ NASA-TR-D=-7770]
LANDING GEAR
Boonded coaposite to metal scarf joint parformance
in an airecraft landing gear drag strut =-- for
Boeing 747 aircraft
[ NASE-TH-X-71995]
LATERAL CONTROL
Lateral control ard sailplane design
consideratiops to optimize altitude gain while
thermalling
[AIAA PAPER 74-1004] A74=42032
Apalysis and experimental studies of the control
of hang gliders
[AIAk PAPEER 74-1030)
LATEBAL STABILITY
Lateral-directional stability characteristics of a
wving-fuselage configuration at angles of attack
up to L4 deg
[RASA-TH-X-30B7} K74=-31421
The lateral/directional stability characteristics
of a four-propeller tilt-wing V/STOL model in
law=speed steep descent
[NASA-TH~-X-70242)
LEAKRAGE
Sealing technology £0r aircraft gas turbine engines
[NASA-TA-X-7 1607 ] N74-33229

H7t=120416

N74-31504

A7U-42045

E74-32439

LIFT
Computation of aerodynamic loads on helicopter
rotorblades in forward f£light, using the method
of the acceleraticon potential
[ICAS PAPER 74-5u4] AT4-41353
High 1ift characteristics of an airfoil placed in
a narrow channel
BA74=43141
LIFT AUGHENTATION
¥rapsonic lift augmentation of twe~dimensional
supercritical aerofoils by means of aft camher,
slot blowing apd jet flaps, in high Reyeolds
number flow
[ICAS PAPER T4-11] L274-41313
¥C-15 poverplant system design and development

[ATAAX PAPER 74-972] A74-41558
The guest for high-1lift --- airfoil design
[LIAX PAPER 74~1018] A74=-42039

LIFT DEVICES
Effects of Reynolds ntmber on swept-wing-body
configurations with high 1ift devices at
transonic speeds
[ICAS PAPER 74-05) A74=-41307
Experimental study of viscous Flow on multiple
element airfoils

[ICAS PAPER Tu4=U6] A7u~-41346
The guest for high-lift --- airfoil design
[AIAA PAPER 74-10181] ATR=-42039
LIFT DRAG RATIO
The quest Eor high~lift --- airfoil design
[ATAA PZPER 74-1018] ATU-42039

in evaluation of sailplane drag coefficient
parameters from flight test results
[AIAA PAPER 7%-1020]
LIFT FANS
V/5T0L lifr fan commercial short haul transports:
Continuing conceptual design study

AT4-uz041

[NASA-CR-2437] N74-31495
LIGET AIRCRAPYT
Direct force control for light airplanes
{AIAA PAPER T4-B62] A74-41809

BSU Honoplane - 3 testbed for ultralight vehicle
developaent

[AIAR PAPER 74-1033} ATh=y2047
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LIGHTHILL AETHOD
Upified approach to aerodynamic sound generation
in the presence of so0lid boundaries
AT4-41411
LIHNBAE ABRAYS
Probleas of long linear arrays im helicopter hlades
~=- gonsidering beams scanned by rotating blades
N74-31684
A linear array of blade aptennas as ah aircraft
antenna for satellite commonication
N74=31686
LIQUID SLOSEIRG
Influence of sloshing in wing tip tanks on the
vibration natural modes of an aircrafe
{ICAS PAPER T74-15] AT4=-41317
LOGISTICS MARAGEKENT
Major Item Special Study (MIS3), OH-62 main rotor
nub
[AD-781507] NT7y-32457
LONGITUDINAL CONTROL
An iovestigation of overall systems criteria for
the longitudinal flying gumalities of highly
angmented fighter aircraft
[AIA% PRPER 74=-833] AT4-041403
Analysis and eiperimeatal studies of the control
of hang gliders
[AIRL PAPER 74-1030} AT4=-42045
Subsonic and supersonic longitodiaal stability and
control characteristics of apn aft tail fighter
conflguration with cambered and uncambered wings
and uncapbered fuselage
[NASA~TH=-X=3078] HATY4-31419
LOEGITUDINAL STAEILITY
Subsonic and supersonic longitudinal stability and
control characteristics of an aft tail fighter
configuration with cambered and uncambered wings
aed uncanbered faselage
[RASA-TH=-%=3078] N74—-31415
'LO¥ SPEED STABILITY
Ao improved-performance contral systee for
low-speed £light
[ALAER PAPER Tu=-1039] AT4-042052
LOW SPEED WIHD TUNNELS
An experimental investigation of the aerodynamic
characteristics of stepped-wedge airfoils at low
speeds
[RIBA PRPER T4-1015] A74-42037

HACH RUMBEE
The effect of the Mach number om wave-drag
optimized fuselages and profiles in the case of
supersonic flow
ATU-41032
MAN OPERATED PROPULSION SYISTEMS
The technological prospects for escillating-wing
propulsion of ultralight gliders
[AIAh PAPER T74-1028) AT74-420414
MANEUVEEABILITY
A display of ewnergy-paneuverability perforbaace
information for fighter aircrait

[2IAA PAPER Tu-814] A76-41797
Flight testing a highly instrumented sailplane
[AIAR PAPER T4-1023] A7L-42042

MARKOVY PRCOCESSES
co the application of theory of Markov processes
to the evaluation of state of dynamic systems
and to control of aircraft escillations
[ NASA-TT-F-15817] N74=-32441
#ASS FLOR FACTORES
Subsonic anndlar wing theory with application to
£low about nacelles
[NASA~TN=-D=-T7630]) WPG=32414
MATERIALS TESTS
Effect of fricticnal heating on brake materials
A74-44161
KATHEBATICAL MODELS
Problens of filight in turbulence
{ICaS PAPER 74-32] A74-41333
A simple, near-optimal takeoff contrel policy for
a heavily loaded helicopter operating from a
restricted area
[AIAa FAPER 74-B1Z] L7u=41796
BEDICAL SERVICES
5-61 belicopter as & mobile intensive care unit
AT4-42922

2-13

HEAR NAKES

METAL BONDING
Bonded cowmposite to metal scarf joint performancea
in an aircraft landing gear drag strut --- for
Boeing 747 aircraft
[ HASA=-TKE-I~-71995] Nr4-31504
ABTAL PATIGUE
Rew materials and structures -—— for aircraft
[ICaS PAPER 74=21] ATO=41323
pifferentiation of corrosion damage by the
severity of its effects upon the resistance to
fatigue and corrosion-fatigue disintegration of
aircraft skin elements
. ATO-82792
HICROWAYE ARTENARS ’
Problens of long linear arrays in helicopter blades
--- considering beams scanned by rotating blades
B74-3 1684
MICHOWAYE SCATTERING
Propeller modulation effects on a scanning beam
mnicrowvave landing system
[¥ASA~TH-E=-62368 ] N74=-31617
MICEOWAVE THANSRISSION
Propeller modalation effects on a scanning heam
picrowave landing system
[ BASA=TH-A=-62368) N74-31617
MILITARY AIBCEAFT
BRecent experience from BAC aircraft for HNATOD
R74-31469
Preliminary aircraft desigm =--=- procedures for
deternining aircraft configuwrations for
accomplishing specific military reguirenents
[ AGARD=LS-65] H74-32420
Introduction to prelimivary aircraft design
AT4-32421
preliginary desigb of civil and nilitary aircraft
at dvions Marcel Dassault-Breguet Aviation
WTu-3204322
EILITARY BELICOPTRES
DS Army helicopter icing tests
ATL-43623
MILITARY TECHNOLOGY
Procedures for recovering flight vehicles =---
unnanned rocket vehicles
[CGLE PAPER 74-038] ATQ-42672
Advancenents in the test and evaluation of naval
weapold SYSLeRs
A74-43604
MINIBUK DRAG
The effect of the Hach number on wave-drag
optinized fuselages and profiles in the case of
supersonic flow

AT4=-41032
MOBOPLANES
MSD Monoplans - A testbed for ultralight vehicle
development
[AIAA PRPER 74-1033] ATU=42047
HACELLES

The 727 noise retrofit feasibility. Volume 3:
Upper goal flight testing and program sumaary
[ AD-7688501] H74-32429
FAA JT3D guiet nacelle retrofit feasibility
program. Voluwe I-1: Lower goal design,
fabrication and ground testing
[AD=775453] N74=32630
DC-9 noise retrofit feasibility. Volume 1: Lower
goal noise, performance and cost evaluation
[ AD-776127] N74=-320437
The feasibility of detectipg a burmer-can
burn-through by means of CO, C02, pressure, and
air temperature levels in a jet engise nacelle
[AD=775304] N74-33225
NASA PROGRAMS
Review of KAS2 supercritical airfoils
[ICAS PAPER 74=10) B74-41312
NASA Flight Research Center scale F=15 remotely
piloted research vehicle prograe
A74=-43603
FAVY
advancements in the test and evaluaticn of naval
Weapon systens
ATU-43604
NEAR YAEKES
On the calcelation of non~linear aerodynamic
characteristics and the near vortex wake
[ICAS PAPER 74-27] ATG-41329
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HOISE REDOCTION
Noise shielding aircraft configurationsg - &
comparison bstwsen predicted and experimental
results
[iCAS PAPER 74-581] AT74-41357
Recent developments at the ultimate noise parrier
--- aerodynamic noise

[ICAS PAPER 74=-5%) A7u-41356
Lirframe poise - The next aircraft noise barrier
[ATaa PAPER 74-949] 274=41654

lerodynamic and acoustic performance of ejectars
for engine-under=the=-wing concepts
(AIAx PAPER T74-950] ATU-11655
¥oise suppressor --= for turbofan ergine by
incorporating annular acoustically porous
elesents in exhaust and inlet ducts
[N2SA=-CASE-LAR-11141-1] N74=-32418
The 727 moise retrofit feasibility. Volune 2:
Upper goal flight testing and program summary
[2D-768850] N74=-32429
FAA JT3D guiet nacelle retrofit feasibility
progran, Welume I-1: Lower goal desigm,
fabrication and ground testing
{AD-775053] H74~32430
DC=9 noise retrofit feasibility. Voalume 1: Lower
goal peise, performance and cost evaluation

[AD-776127] N74-32437
Abating ezhaust noises in jet eagines
[ #ASA-CASE-ARC~10712~1] BTu~-33218

NCGISE SPECTEA
Analysis of acoustic radiation in a jet flow
enviropment
ATi-44314
KEQNDESERDLCTIVE TESTS
Composite materials imnspection -=—-- ultrasonic
vibration holographic NDT

AT4-43164
Signal~to-noisSe ratio in the inspectiocn penetrant
process
A7u-063457

HUBERICAL CONTEOL
Powar plant controls - !‘The system' ==-- digital
technigues for aircraft engines
AT74-43202
the case for digital techniques applied to
powerplant controls -=-=- for aircraft
AT4-43212
Design and flight ezperience with a digital
fly-by-wire contrel system in an F-B8 airplane

H74=31450
OH=6 HELICOPIRR

Hajor Item Special Study (MISS), OH-6A main rotor
hub
[AD=-781507] R74~-32457
OFEBATIONAL HAZARDS
US Arpy helicopter icing tests
A74-43623
OPBEATIONAL PROBLEMS
hAircraft approach - A degree of bias —--
supersonic transports engine centrol problens
AT4-43205
OPERATIONS RESEARCH
Fecent experience from BAC aircraft for MATO
N74-31469
OPTIMAL CONTEOL
L simple, near-optinal takeoff control policy for
@ heavily loaded helicopter operating from a
restricted area
[AIAA PAPER 74-812] A74-41796
OSCILLATING FLOE
4 tyo-dinensional aerofoil with a control surface
oscillating at lew frequency in high subscnic flow
AT4-42694

PACKINGS (SEALS)
Sealing technology for aircraft gas turbine engines
[(NASR-TK-X-T1607] NT74-33229
PANEL FLOTTER
Theoretical and experimental research oan
¥ibrations of thin walled stiffened structares

[IC2S PAPER 74-161] A74=41318
PARARCHOTES
Perforaance estinates for powered parafoil systems
[ap-?79926] K74-31514
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PARAWINGS
Performance estinmates for powered parafoil systems
[aD=-779926] N74-3151%

PASSENGEE AIECRAFT
Bircraft design studies: BE67 tilt-ving executive
aircraft --- with vertical takeoff and landing

capability
[ CRANFIELD-AERO-23) qTu-31485%0
PENETRANTS
Sigpal~to-noise ratio in the inspection penetrant
process

274-43457
PERFORBARCE TRSEIS
Advancenents in flight test engiheering;
Proceedings of the Pifth Annual Syaposium,
Anahein, Calif., august 7~-9, 1974
a79=-43601
PHASE SWITCHING IBNTERFEHOMETEES
Petermination of the movement of the apparent
phase centers of aircraft antennas for
calibrating the ZDBS interferometer --- coherent
wave front simslations for slot antennas and
spiral antennas
W74-31704
PHYSIOLOGICAL PACTORS
alcor - A high altitude pressurized sailplane /2/
AT4=~43571
POLAR COOQRDINATES
hpplication to the Viggen aircraft configuration
of the polar coordinate method for unsteady
subscoic flow
[ ICAS PRPER 74=-03] R74~41305
POLLUTION CONTROL
Technology for the reduction of aircraft turbine
engine pollutant emissions
[ICAS PAPER 74-31] A74=83125
PONER GAINR
A comnutation on antenna Systems covering standard
ajircraft and balloomns
N74+316485
Dynanic peasurement of avionlc antennas --- by
ground radar tracks evaluations
BT4-31702
POWER PLANTS
YC~15 powerplant system design and development
[RIRX PRPER 74-973] A74=81658
PREESSURE DISTRIBOTION
Research on the transohic aerofoil sections at the
Rational Aerospace lLaboratory, Japan
{ ICA5 PAPER T4#-12] A74=41314
Investigations concerning the interference hetween
anpular wing and hub body in the case of annular
wing/bhub hody configurations
ATU-4140Y
High 1ift characteristics of an airfoil placed in
a narrow chaaonel
AT4~43143
PRESSURE MEASDREMENTS
The use of gliders for airfoil section research
and development
[AI22 PAPER 74-10087] ATU=42034
FREODQCTION EHGIREERIRG
Preliminary design aspects of design-to-cost for
the IF-16 prototype fighter

H74=-310460
PROJECT BANAGEMENT
The tean leader's role in design to cost
prelimipary design
N74-32426

PROPELLEE BLADES
Problems of long linear arrays in helicopter hlades
—--- considering beams scanned by rotating blades
N74- 31684
PROFELLERS
Propellers and helicopter blades of
fiber-reinforced synthetic resin materials
[ NASA-TI-F=15859] N74=31493
Propeller modnlation effects on a scanding bean
microwave landing systen
[HASA~TK-X-62364 ] N74~31637
PROPDLSION STSTEM COMFIGDRATIONS
The technological prospects for oscillating-wing
propulsion of uwltralight gliders

[AIA2 PAPEE 74-1028] A74~u2044
Control system considerations for helicopter gas
torbines
AT4~43210
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Dolphin airship with wvodulating prepulsion -
Action of the elastic drive hlades i
AT4=-844073
¥/570L 1ift fan commereial short haul transports:
Continuing conceptual design study
" [§A5A-CE-2437] B74-31485
Propulsion/aircraft design matching eXperience
NT4=-32423
PROPULSION SYSTERM PEEFORSARCE
Hatched propulsion for advanced vehicles =---
application to aircraft turbofan engines

[ICAS PAPER 74-36)] : AT74-41337
Overall safety objectives for integrated
propulsion systen
ATH~03204
Propulsion/aicceraft design matching experience
NT4-32423

PROTOTYPES
Developnent and flight test progress of the TF-17
FATAX PAPER 74-941] ATU~41652
PYROMEBTERS
Turbipe blade pyrometer system in the coontrol of
the Concorde emngine
AT74-03214

R
RADIC NAVIGATION
The Soviet radio navigation procedure ESBN --- for
aircraft landing control
’ AT4=-44071
BRECOVBEADLE SPACECRAFT
Procedures for recovering flight vehicles —=--
nnnanned rocket vehicles
{DGLR PAPER 74-038]
RECOYERY PARACHUTES
Procedures for recovering flight vehicles =--
pnnapned rocket vehicles
[DGLR PAPER 74-038]
RECTANGOLAR PLABFORAS
in experimental investigation of the aerodynazic
characteristics of stepped-wedge airfoils at low
speeds
[AI22 PAPER 7T4=-1015]
REINFORCED PLASTICS
Propellers and helicopter blades of
fiber-reinforced synthetlc resin materials
[NASA=-TT~-F=15859] R74- 31493
BEINFORCED BLATES
The interaction of local and coverall buckling of
thin—-walled structures
[ICAS PAPER 74-07]
REINFORCEMENT {(SIROUCTDRES)
Theoretical and experimental research on
vibrations of thin walled stiffened structures
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AT4-42017

A74=41309
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RELIABILITY AFALISIS
Digital £ly-by-wire control system with
selfdiaqnosing failure detection
N74-31451

REMOTELY PILOTED VEHICLRS
¥/5T0L demonstrator vehicle for ejector thrust
augmentation technology
[aIar PAPER 74-995] A78-41663
NA54 Plight BResearch Canter scale F-15 remotely
piloted research vehicle program
A74-43603
RESCUE OPREATIONS
s-61 helicopter as a mobile intensive care unit
AT74-82922
RESBARCH AIRCRAFT
The use of gliders for airfoil section research
and development
[AIAk PAPER 74- 1088 ] B74- 42035
alcor - B bhigh altitude pressurized sailplane /1/
AT4-4387Q
Aleor - B high altitude pressurized sailplane /2/
ATU=-U30471
HASA Plight Research Center scale F-15 remotely
piloted research vehicle program
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RESEAECH AWD DBVELOPAENT
Some gpportunities for progress in mltra-light
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Advancements in the test and evaluation of naval
seapoh systems
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HESONANT VIBRATIOHM
Theoretical apd experimental research on
vibrations of thin walled stiffened structures
[ ICAS PAPER 74=-16] AT4=41318
REYNOLDS NOUMBER
Effects of Reynolds number on swept-wing-body
configurations with high 1lift devices at
trapscnic speeds
{ ICAS PAPER 74-05] AT4-41307
Gn the design of airfoils for low Beynolds nuabers

{AIAR PAPER 74-1017] LTU-42038
The guest for bigh~lift =~-- airfoil design
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BRING WIRGS
Suhsonic annular vwing theory with application to
flow about nacelles
[HASA=-TR=-D=7630]
BOLLING MOMERTS
Determination of stawility derivatives of isolated
rigid tail assemblies in sideslip and steady roll
{ATAL PAPER 74«103B] 7412051
EQTARY WIKGS -
Computation of aercdynamic loads on helicopter
rotorblades in forward flight, using the method
of the acceleration poteatial
{ ICAS PAPER 74-54]
Propellers and helicopter blades of
fiber-reinforced synthetic resin naterials
[ HASA-TT-F-15853] N74-31493
Perturbation solutions for the influence of
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stability
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Continuous Seam diffusion bond titanium spar
evaluation
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[AD-780029] ¥74-31515
Helicopter downwash data
[AD-780754] K78-31514

Three-dinensional measurenents of the welocity in
the near flow field of a full-scale hovering rotor
[AD=-T81547] H7 U4=320417

A summary of helicopter vorticity and wake
turbulence publications with an annotated
bibliography
[AD-780053] N74=32435

Nonlinear helicopter rotor lifting surface theory,
part 1
[ AD-781885] H74-32453

#ajor Item Spacial Study (MISS}, OB-6R main rotor
hub
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BROTOR AERODYMANICS
analytical model for tilting proprotor aircraft
dynapics, including blade torsion and coupled
bending mecdes, and conversion mode operation
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Perturbation solutions for the influence of
forvaxd £light an helicopter rotor £lapping
stability
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BROTOR BLADES
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evaluation
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BOTOR SPBED
Theoretical and experimental studies of a high
pressure ratio centrifugal compressor at reduced
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S-61 HELICOPTEH
§-61 helicopter as a @obile intensive care nnit
AT4-u2922



SAAR 37 ATIRCRAPT

ShAB 37 AIBRCEAFT
Static aeroelastic effects on the aerodynanics of
the Saab 37 viggen aircraft, a comparison
betveen calculations, wind tunnel tests and
Elight tests
[Icas PAPER 74-55] A74=-41354
SAFETY UADAGERBET
Overall safety cbjectives for integrated
propulsion system

A74-43204
SATELLITE ANTER¥AS
Antennas for aviopnics --- conference on
application of avionic antennas im Aerosat systems
{ AGARD=CP-13%] B74-31667

SC-1 AIRCRAFT
Autostabilization in VT0L aircraft: EResults of
flight trials with 5C 1
N74-314586
SCALE HODEBLS
Gust measurements on [oncorde
[NASA-TT-F-15837] N74=31494
4 conparison of twoe L-band aircraft antennas for
aeronazutical satellite applications =--
circularly polarized slot confiquratioons
N74-31684
SHARP LEADING EDGES
Theoretical and experimental longitudinal
aerodybamic characteristics of an aspect ratio
0.25 sharp-edge delta wing at subsonic,
supersonic, and hyperscnic speeds
[NASA-TN-D=7651]} R74-31414
derodynamic characteristics of three slender
sharp-edge 74 degrees swept wings at subsonic,
transonic, and supersonic Hach numbers
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SBOCK ABSOQORBERS
Procedures for recovering flight vehicles ---
unmarned rocket vehicles
[DGLR PAPER 74-038B) ATY=42872
SHOCE HATE IHTERACTION
Twvo-~dimensiconal wind tunnel tests omn a
conventional wing section over a wide range of
Reynolds numbers and up to high subsonic
free-siroan speeds
[ICAS PAPER Tu-04 ] A74=41306
SHORT HAUL AIRCRAPT
The HE5186 - A nev dimension in short-haul
profitability
aATa=-42725
Parapetric study of STOL short-haul transport
engine cycles and operational technigues to
pinimize community noise impact
[NASA-CR=-114759] N74=-31486
¥/STOL 1ift fan commercial short haul transports:
Continuing conceptual design study
{WASA-CE-2437) RT74~-31455
SHORT TARBOFF AIRCRLPT
Evaluation of a nev jet flap propulsive-lift
system for turbofan-powered STOL transports
[AI12 PLPER 74-993] 274-41662
Analysis, design and test of thrust reverser and
thrust vectoring syatems for 5TOL transport
aircraft
[AIid PAPER 73-1218] A7u-42849
Developing STOL operational criteria
A74-83602
Effects of aircraft design op STOL ride quality:
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[NASL-CB—1“0059] H74«32443
A flight investigation of a terminal area
pavigation and guidance concept for STOL aircraft
[ FASA-TH-X-62375] NT74-33114
SIDESLIP
Determination of stability derivatives of isolated
rigid tail assemblies in sideslip and sgteady roll
[ATAn PAPER 70-1033] AT4-42051
SIGHAL HBASUREMEAT
Dybamic peasurement of avienic antenpas ~-= by
ground radar tracks evaluations
K74-31702
SIGHAL TO HOISE BATIOS
Signal-to~noise ratio in the inspection penetrant
Process
A7u~43457
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Differeatiation of Gorrosion damage by the
severity of its effects upon the resistance to
fatigue and corrosion-fatigue disintegration of
ailrcraft skin elements
ATY=02792
SLERDER WIRGS
Recent coptributions to the solution of nonlinear
aerocdynamic interference problems
[ ICAS PAPER T4~-26] B74=~41328
The determination of ice deposition on slender
wings AL experinmental technique and simplified
theory
[ICAS PAPER 74-41] ATG=41342
Aerodynamic characteristics of three slendex
sharp-edge 74 degrees s¥ept Wings at subsonic,
transonic, and supersonic Mach numbers
[ HASA-TN-D-T7631] H74=~314164
SOL2R CELLS
The feasibility of ab aircraft propelled by solar
energy
[AIZA PAPER 74-1042]) AT74-02055
SOLAR EHERGY
The feasibility of an aircraft propelled by solar
enerqgy
[AIAAR PAFER 74=1042} ATU-42055
SOLID SORPACES
Unified approach to aerodynawic scund generation
in the presence of zolid boundaries
A74=-81411
SO0UND FIRLDS
Analysis of acoustic radiation io a jet flow
environment
A74=-64314
SOUND PROPAGATION
Unified approach to aerodynamic sound generation
in the presence of solid boundaries
AT4-1011
SPACBCRAFT COMMUKICATION
3 linear array of blade antennas as an aircraft
antenna for satellite compunication
N74-31686
A comparison of two L-band aircraft antennas for
aercnautical satellite applications —=--
circularly polarized slot configurations
N74-31684
SPACECEAPT DESIGN
4 compputation on antenna systems covering standard
aircraft and balloons
H74=-31685
STABILITY DERIVATIVES
Status aed future of determination of aerodynanic
derivatives from flight data
[ICaS PAPER 74-48] A74=41348
Estimates of the stability derivatives of a
helicopter from flight measurements
[ICAS PAPER 74-U49] AT 4=-413049
Determination of stability derivatives of idolated
rigid tail assemblies in sideslip and steady roll
[AIAn PAPER T4=1038] A7U~42051
The lateral/directional stability characteristics
of a four-propeller tilt-wing ¥/3P0L podel in
low=~speed steep descent
[ BASA-TH-X~70242 ] R74=32039
STABILIZERS (FLUID DYHBMICS)
Stability of the tail surfaces =-- relationship to
rudder hending .
AT74%-6177¢
STATIC AERODYNAMIC CHARACTEHISTICS
Static aeroelastic effects on the aerodynamics of
the Saab 37 Viggen aircraft, a comparison
between calculations, wind tunnel tests and
flight tests
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STRATUSPHERE
Developnent of a LASL whole-air sampler for WE~57F
alrcraft
[LA-5491=-45] R74=32903

STRESS CONCENTRATION
Conpogite structures --- special-purpose compater
programs
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STEESS CORAUSION CRACEING
Differentiation of Corrosion damage by the
severity of its effects upon the resistance to
fatigus and corrosisa-fatigque disintegration of
aircraft skin elements
AT4-42792



SOBJECT INDEX

STROCTURAL ANALYSIS
Copposite structures ~-- special-purpose computer
prograks
ATU=41262
Advanced aetallic structure: Cargo fuselage
deslgn for improved cost, weight, and integrity
[AD-781814 ) §74- 32456
STROCTURAL DESIGR
4lcor - 2 high altitude pressurized sailplane /2/
A74-43471
Aircraft Design Inteqration and Optimization,
Yoluae 1 =-= conference op optimal desigo of
aircraft and related systems
[AGARD~CP-147-¥OL-1]
The role of preliminary design in reducing
developlent, production and operational costs of
aircraft systeas
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N74-31459
STRUCTUEAL DESIGR CRITERIA
Dasign evolution of the Boeing 2707-300 supersonic
transport. Part 2: Desiga impact ¢f handling
gualities criteria, flight contrel systeam
concepts, and aervelastic effects on stability
and control
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Modern engigeering methods in aircraft preliminary
design
W74-32425

advanced metallic structures: BAir supeciority
fighter wing design for improved cost weight and
integrity. WVolume 2: Criteria sensitivity study
[AD-781411] B74-32451
Advanced metallic structure: <Cargoe fuselage
design for improved cost, weight, and integrity
[AD-731E14] N74=32456
STRUCTOUORAL FAILURE
Fail-safe characteristics of built~up sheet
structures
[ ICAS PAPER 74-08)] A74-81310
Wew materials and structures --- for aircraft
[3CAS PAPER T4-21] L74-41323
STRUCTUORAL STABILITY
The interaction of local apd overall buckling of
thin-walled structures
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SERUCTURAL HEIGHT
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development
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